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1 Yellowknife, N.W.T. | 
| 2 Otober 23, 1975. | 
3 (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) | 
. | 
| 3 MURRAY A. ROED, resumed: | 
| 6 | CROSS-EXAMINATION BY MR. BAYLY: | 
| a 8) Dr. Roed, with regard | 
| 8 to the analysis that you have conducted into possible | 
| 9 alternatives to the Mackenzie Valley route, I take it | 
| 10 that the only basis on which you have studied these | 
a 11 is on a terrain analysis basis. Is that correct? | 
‘4 12 1X That's correct. 
13 | Q And the guestions that ' 
14 were asked of Dr. Rutter today -- sorry, yesterday -- | 
| 15 were, in his estimation his study, was one that recommen- | 
16 ded that an office study at least be done at this 
17 stage. Would you say the same about the routes that | 
| 18 you studied, that a company who was interested in eee 
19 Cae or a government, would be in a position to | 
20 do an office study on them? 
21 A That's correct. | 
22 Q But you haven't studied | 
23 these routes with regard to..environmental impact that 
24 they would have, or say Be impacts at the northern 
end? : 
A No, we haven't. 
Q Right. Your main 


thesis being, though, that these other corridors would | 


be opened up at some point, in any event, because of 


the very good mineralization in those areas. | 
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: ; A . here is that possibility,| 

P yes. rd e | 
| ? Q. week take 2t that, you | 

. ? haven't studied the mathe that would be used in 

: crossing the large lakes mupbat Béar and Great Slave, | 

°| but that you're relying on the fact that this is being | 
| studied in other parts of the world in the oil and | 

4 . 


gas industry, is that correct? 
A Generally that's correct. 
The crossings that we have envisaged are engineeringly 


feasible at this time. | 





THE COMMISSIONER: The cross- 
ings that you envisage under Great Bear and Great 
Slave are, in your view, feasible from an engineering 
point of view? 

A From the data that I have} 
ate bandyaves, #t, 1S « 

Q Are there any pipeline 


crossings that exist in the world today that are 





comparable to the ones you propose? 

A. Yes, there are. 

Q Where are they? 

ee I, have several papers 
that document, pretty well,the latest phases of laying 


pipe in sufrarine conditions, whether it's in 


fresh water or marine water. I'd be more than happy 
to make these available to you, at your convenience. 


Q Yes, well maybe you 





would, maybe we should have those. 
a. 


MR. GOUDGE: Perhaps we should 
a 


ee 

z { 
4 ¢ ° i 
AEA de Wd oe Be gi ods yah ied jardin’ -¥ 
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a‘ fhere is that possibility,| 
% yes. | 
: Q c I take it that you | 
$ haven't studied the methods that would be used in | 
5 


crossing the large lakes, Great Béar and Great Slave, 
but that you're relying on the fact that this is being 
studied in other parts of the world in the oil and 

gas industry, is that correct? 

AY Generally that's correct. | 
The crossings that we have envisaged are engineeringly | 
feasible at this time. | 

THE COMMISSIONER: The cross- 
ings that you envisage under Great Bear and Great | 
Slave are, in your view, feasible from an engineering 
point of view? 

A From the data that I have | 
at hand, yes, it is. 

e) Are there any pipeline 
crossings that exist in the world today that are 
comparable to the ones you propose? 

A Yes, there are. 


. Q Where are they? 





Ay I have several papers 
that document, pretty well the latest phases of laying 


pipe in sufmarine conditions, whether it's in 


fresh water or marine water. I'd be more than happy | 
to make these available to you, at your convenience. | 
Q° Yes, well maybe you | 

would, maybe we should have those. | 
| 


MR. GOUDGE: Perhaps we should 


8; 


is. te. ee 
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get copies of them, sir, and have them filed.They 


may be of assistance to us. 


THE COMMISSIONER: Yes sir. 


MR. GOUDGE: Perhaps Mr. 


Anthony would undertake to do that, since -- 


MR. ANTHONY : 


Perhaps the 


witness could just identify the areas to assist us initially 


y. and I under- 


take to make photo-copies Grthe ‘articles they are bas 


ally.articles in trade 


/and professional journals, ‘and we'll make those 


available to the Inquiry as an exhibit and to any 


participants who wish to look at them. 


A There are numerous tech- 


niques, and different companies that are doing this 





sort of thing, and it's quite involved actually. 
THE COMMISSIONER: Well, I'm 
Sure it's quite involved, and we would like you to 


give those to Mr. Anthony so he can file them with the 


Inquiry,but can you tell me of a gas pipéline that 


extends under water or under the bed or a sea or a 


lake for 50 miles or more, where has it been done? 


A Pi) just quicty go 
through these articles. 

Q» Sure. 

A I won't read them. 


First of all there's the North Sea operation, they have 


to -- this is expected to be launched 


deep portions of the North Sea, which 


in water depths of 1,000 feet or more. 


- 


what they call a reel ship, "Santa Fe", which expects 


ine LOTT, ates 


designed to lay pipe up to 24 inches in diameter in 


could be used 


That's the 
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first one, and there are several similar type designs 


LSS) 


in this paper. 


Again in the North Sea, B.P., 


ies Field now completed required the final connection 
| of two sections which had previously been laid simul- 
taneously by two contractors. Unprecidented in 
water depths that great, the above water tie-in was 
successfully completed October 14, 1974, in 322 feet 


of water. 





! 
( 
} 
{ 





British Petroleum 32-inch underwater pipeline from Ford-| 
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Then it qoes on to detail that 
: and it says that the pipe was 32" in diameter, .75 WT, 
3 gives the grade of steel. It was corrosion wrapped 
¢ and concrete coated for a*“total OD of 37" and negative 
, 5 bouyancy. There is another case. This is a summary 
. 6 of the Polar Gas exploration in this subject. They 
7 are looking at laying from barges to a maximum of 
8 32" pipe in water depths of 400 feet at a rate up to 
. 9 one mile per day in optimum weather conditions. The 
10 ; i thank | 
actual technique, however,/that they are really looking 
, 11 at now, I will just read this paragraph: 
12 


"Polar Gas has developed a system to lay the 


line from the ice during a four month winter 


a ae 
an 
> 


season. Studies last year proved six-foot 


| i= thick ice would support heavy construction 
| 16 equipment including a ditcher able to cut 
| Y? through fifteen feet of ice and the trench 
| 18 would remain open long enough to allow the 
19 pipe to betdese through tit.” 
a I have some further notes here. For instance, if you 
24 are crossing a large lake, you might use two 36" 
22 pipes instead of one 48" pipe, and this would be 
B ey relatively easy to manouver. I understand CAGSL is 
| 24 


using two 36" pipes in their proposed Shallow Bay 
crossing, very similar conditions. 

The other alternative to these 
done by our research staff, you could float the pipe 
across lakes even to the diameter of 48". YOu would 
have to know the bottom configuration in detail to 


1 


obtain areas where the radius of curvature was greater 
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i than that of the pipe and the detail of bottom morpho- 


y logy with respect to pipe strength. | 
3 Skipping over to the Messina 
4 Strait, in the Tyrrhenian Sea near -- 
5 THE COMMISSIONER: The Tyrrhenian 
6 | Sea, that is in the Mediterranean? 
7 A Tice. LS right; 
8 THE COMMISSIONER: I am sorry, 
9 where is that, forgive me. | 
19 , A It connects the mainland 
| iy Stotalyewien ane Tolan Cr eicriiy, There is va | 
| 2 10" pipeline, 9.3 miles long which is now connected, | 
23 which connects the coast of Calabria on the Italian 
14 Mainland and Sicily. Completion of this line marks 


the first time a sea line has been laid at a depth 
greater than 1,000 feet. 

Those are a very brief summary 
of the ones that I have noted in these papers. There 
are additional details and additional localities that 
you Will sind in this information, but. it clearly 


indicates to me that this is an engineering feasibility 





at this Stage. 
THE COMMISSIONER: Thank you. 
Mites DAYUY:., O Dr. Roed, I | 

take it though, that you say, haven't studied either 

of these large lakes to see which method would be 

suitable either laying through ice or laying from 

barges. : | 
A That! 16 correct. 


| 
Q And you are extrapolating | 
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: from these articles that the technology exists to do 
: it in one of those, methods or a combintion of them. 
A eo -iiatw 18° correct from 
: the standpoint of the level of information that I have 
: presented _ this evidence. 
£ 6) Yes. Now, you are 
7 aware, I gather too, because your route map, this 
: qray one that you presented us with marks the Anderson 
7 River Bird Sanctuary, that one of the possible 
be alternatives would go directly through that sanctuary. 
=f A Yes. 
a Q But I notice that you 
f ~ have also marked that this red circle, called the 
roi area of highest probability of new gas discoveries and 
soil seems to include part of that river delta as well. 
ee A Yes. 
on Q Where did you get your 
i information about this being the area of highest 
- probability of new gas discoveries? 
a A This information is 
ae obtained from a Northern Assessment Group report by 
a Mr. Jim Shear who studied the oil and gas bearing 
a rocks ofthe Mackenzie Delta and outlined his in- 
24 


terpretation of the principal,most likely extent of 
the principal sedimentary basin, 

@) And I notice that takes 
in a portion of Banks Island as part of the high 
probability area, is that correct? 

A Bhat. is correct. This is 


an approximate line only-- 











ec 
Exam by Bayly 


p Yeo: 
A -- I might add. 


“Oi Now, we have heard 





“recently or read recently in the newspapers discussion 
of what has been popularly called a "Y" pipeline 
route. fay 


A Yes. 


ON 


44 Fe 


4 

‘ 
7 7 
“Wee ® oF p 
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1 Q Could you tell us from 
2 the information you have where that route would be? | 
3 Could it be traced on one of the maps before us? 
x A tI have before me a map 
.) taken from "The Northern Miner" of October 16, 1975 | 
6 issue, page 8, which details, in a very general way, the | 
7] Y-route which I think you are referring to. 2 tdi te 
8 be happy to submit this as evidence, and shall I just =4 
9 Q Could you just trace | 
10 that route so that it will be on the record as well? | 
11 Then when you're tracing it on the map, you can describd 
12 for the record in words where the line is going. | 
13 A Oh ee preter Ly Seenatnl 
14 it. Starting in the north, roughly in the area of | 
. 15 Cameron Island, and I'm using this map as a guide, 
| 16 Cameron Island is just to the north-west of Bathurst 
17 Island. The line extends south-west across Melville 
18 Island and the M'Clure Strait, cuts through the centre 
19 of Banks Island, joins I think it's the Perry Peadheural 
20 north-west of Paulatuk, and then in a south-west 
21 direction directly to apparently tie in with the 
22 Mackenzie Valley roughly in the area of Travaillant | 
a3 Lake. | 
aa The other Y of the line sie 


in an esterly direction almost straight east from 
Travaillant Lake tie-in, passes to the north of Great 
Bear Lake, in between the Thelon Game Sanctuary and 
the Queen Mine Gulf Bird Sanctuary, and ties in with 
the projected Polar Gas line that runs down from the 


‘ 


Arctic Islands on the west side of Hudson's Bay. 
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5 Tt ties in here along the west side, right about here. 
4 That is between Chesterfield Inlet and Wager Bay, some 
: general area in that region. | 
; Q And from there it proceeds' 
; south past the communities of Rankin Inlet, Whale | 
a Cove, and Hskamo Point, would that be correct, before 
™| it hits the provinces? The Polar Gas route. 
: A Yes. 
i Q Now, would you care to 
ee comment, Dr. Roed, on this proposed Y-route from a 
i terrain standpoint, if you have information that you 
- | can give us on that? | 
om A Well, first of ail i 
ea understand, from the news media, that this proposition 
i is presently under study by some division of government, 
- and I have spent really no time in considering this 
4 route, these two routes. It's been a very recent 
iy suggestion, I must say that to begin with, this 
aie is the kind of general route selection which our | 
7 entire evidence is trying to avoid. | 
sy We feel that we should take a | 
23 look at the -total spectrum of physical, environmental, | 
| and socio-economic aspects of potential land use in 
= the Arctic before such routes are shown on a map | 
25 | 
26 | | 
from the standpoint of philosophy of route corridor | 
x | 
a selection, or transportation reasonableness. 
¥ 
a The other one is, very basically 


you can take a look at the Glacial Map of Canada, and 
| 


| like this. So you know, that is my episcopal comment 

i 

| 

from the standpoint of considering the southern route, 
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| 
1 this east-west -- | 
2 7 THE COMMISSIONER: Excuse me 
3 a second, Dr. Roed. The Y¥ is a line that would 
4 bring the gas from the High Arctic to the south along 
3 the west side of Hudson's Bay. Are you discussing | 
6 that line, or are you discussing a line that -- these 
7 dotted lines, the one seems to be a line that would 
8 take the high Arctic gas to the delta and south ; 
9 through the Mackenzie Valley line; the other one 
10 appears to be one that would take the Prudhoe Bay and | 
j 11 delta gas across the barrens to a point near Chester- | 
12 field Inlet, which you've already described, where it | 
ie would join the high Arctic line. Is that what those | 
14 dotted lines are supposed to represent? | 
15 “A Boehink so. 
16 || QO Oh. | 


be 
~ 
py 


Derhaink, so, 2 think that 





18 is the idea. | 
19 Q And your comments are | 
20 -—- relate not just to the Y in a solid line, but to | 
21 the whole procedure, is that it? 
22 5 A Well, certainly my 
23 comments relate to the Mackenzie Valley Pipeline, as 
aA we have been dealing with. 

Q Yes. 

A I really haven't -- I'm | 


not relating to the Polar Gas route, you know, the 
principal Polar Gas route coming down to the west side 


of the Hudson's Bay at this stage; but you asked about 





the int2r-connection of these two lines and you know, 
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4 that's what I was trying to answer. So that -- and I | 
F wuld like to restrict S|) Sees to an example, picking | 
; the east-west connection between the Mackenzie Valley 
; ‘ | 
i area and the east side of the Hudson's Bay as a -- | 
? ee that's the west side, | 
s I believe. | 
f A Yes, the west side of | 
; Hudson's Bay, to illustrate some fundamentals of | 
7 terrain planning and pipeline routing. | 
. by . MR. BAYLY: I believe you're | 
a about to refer to the satellite photograph. | 
re A Yes. Well, first of 
i Le all we can take a look at the glacial map of Canada and | 
te although you people can't see it from the back of the 
a room, most of the preston features -- that is the 
t terrain features, the topographic features -- are 
a orientated in a north-south direction, perpendicular 
ai to the centre line of this suggested route. Well, 
a this at first dance, and not considering bedrock 
ay features or major depressions in the bedrock that | 
a would have to be crossed, 
22 
23 dc 
24 
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7 This indicates that this 
2 line is transecting.it in Mears? possible manner, 
3 terrain. That ia econ the standpoint of terrain 
; 4 planning, what we would Like to ga is the transportation, 
5 any transportation route being aligned in conformity 
6. with terrain features rather than directly across 
. z| them... Thats aan example that I would like to 
8 report. 
9 THe, ‘COMMISSIONER: ..Yes, ,but 
10 the "Y" thing standing alone bears some correspondence | 
. pal to the general north-south direction of the olacial 
12 features on the map, is that true? ; 
is ) A That as correct, and «I 
14 might also add just as a first level look | 
oS at the northwestern portion of that "y" coming 
16 from here, it appears to be quite well situated from 





yy the standpoint of geography and no one potential in 
this area, that is, it is felt that Banks Island would 
Beane be the next area of major discoveries in the 
area, it is a line, more or less in direct line with 
Cameron Bay where the recent oil discoveries have 
| 
been. | 
THE COMMISSIONER: That is, | 
the first dotted lines would bring high Arctic gas | 
_ to the Mackenzie Delta for transmission to the south | 
A Thats rioht. | 
THE COMMISSIONER: This appears | 
to proceed on the assumption that if you didn't build | 


this "Y" line in the high Arctic south along the west 


side of Hudson Bay, you'd bring the high Arctic gas out 
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: via the Mackenzie Valley. 
- A. That.is correct. | 
: eee OME oS LONERS And you 
: would pick up the Banks Island -Victoria Island gas 
: assuming anybody finds some there,on your way out. | 
: A That would be the gonial | 
d thing, yes. | 
a MR. BAYLY: And you aren't 
? able to say, Dr. Roed, anything about that crossing 
10 from Banks Island to the mainland, I assume, without 
— having done some preliminary -- 
le A No,oet amanot. 
13 THE COMMISSIONER: Mr. Blair 
Ee of Foothills gave evidence and he seemed in a certain 
ba measure to agree with aoe about building a line 
£6 that tapped the gas at Banks Island and Victoria 
LY Island along that route. Maybe that is where this 
Ag paper got the idea. 
19 Well, this is an exhibit. | 
20 
(ARTICLE FROM NORTHERN MINER, OCTOBER 16, 1975, RE 
se POLAR GAS PROJECT MARKED EXHIBIT 239) 
. ° MR. BAYLY: NOw, if I understand 
your answer of about A overs ago, what you are | 


saying with regard to routes like this, your general 
25 that 


me comment was that you felt/a number of routes, all 

i the possible routes from the possible gas sources should} 

Ee be studied from all the points of view, not just | 

if terrain analysis before aneare inate decision was made | 

7 of which one was the mqst Suitable to get the most | 
. | 


resources out? 


ay 
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A Well, that is correct, 
and this more or less underlines the last paragraph 
in my testimony with regard to, inmyopinion, a very 
urgent need to undertake a very comprehensive study 
of northern Canada resources, in physical resources and 
human resources and capabilities of the land. I 
don't know how I can be more stronger in urging that 
this be done immediately. 

@) ANd I take it that the 
alternate to that is to end up perhaps with two 
Or more expensive facilities where one might have 
done to get out the combination of resources that 
is sought, not to mention the possible terrain and 
social and A onnenuad problems that might be 
caused by having two pacha than one. 

A Liam not. sure: that. 1 
understand your. question. 

@) Well, you have given us 
an answer that suggests that an inventory should be 


taken of all the resources including all the mineral 


and gas resources, the human resources, the environmenta 


resources, ag they be plant and animal, before deciding 
which is the best way to take out the largest amount 
of resource with the least amount of impact. 

A That is correct and as 
long as you include all of the resources, that is 
exactly it. 

f oe And the alternate to that 
is to end up doing with ams than one facility what 


i 


you might have been able to do with one. 


de 
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AY That is the possibility, 


I suppose. 
MRUIBAYGY: Yes. ‘Those are 


all the questions I have, thank you. 


MR. BELL: I have no questions, 


Sir. 

MR. HOLLINGWORTH: I have a 
few. 
CROSS-EXAMINATION BY MR. HOLLINGWORTH: 

, Q Dr. Roed, in answer to 

Mr. Bayly, you said that your views are restricted 
to terrain features, I believe, and I just wanted 
to clarify that because on page one of your prepared 
evidence in the second paragraph, you state that 
your views are prepared from the viewpoint of the 
physical environment and then on page 12 in the last 
paragraph you state that it is from purely a terrain 
point of view. Are you equating a terrain point of 
view with the physical environment, in other words, 
restricting your view of the physical environment to 
the terrain? 
of the physical environment is a major part of it. 
Now, the reason I use the physical environment in 
certain places is, that Iwould like to include in th 
the resources of the physical environment, the non- 
biologic Pet oirocs -- 

Q Well, did you in “Tact 
include those? 


A On the general level 


A Well, the terrain aspect 
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1 consideration, yes I certainly did. For example, 

2 the minerals enone ccne edge of the shield or in- | 

3 shield terrain, potential coal resources, this | 

a kind of thing. 

=) fe) So that your view is | 
| 

°| from the standpoint of both the terrain point of 

74 view and from the potential resources of the area? 

8 A In total, yes, we are 


emphasizing the terrain sensitivity in this presentation! 


o 


but it does include other aspects. | 
0) But you are including ieee 
ing more than the terrain and the resources available 
in the Territory, in your view? | 
A That is: righe. 
@) Now, also on page one 
of your evidence you say that a model route should 
have -- sorry, should be close to the most abundant 
resourtes. Are. you speaking there of the resources 


that we have just discussed, or are you speaking 


of resources for the construction of the pipeline? 


A I am speaking of both. 
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Q And also on page 1, I 
understand you to say that generally rivers and valleys | 
are unfavorable terrain for pipelines; is that correces | 

A YeS,"correct, 

Q Still on page 1 you say: | 

" A flute can in some cases be in excess of 
100 miles." 

A Yes. 

Q What is the average length 
as far as you're concerned, of a flute? | 

A I wouldn't venture a Guess 

Q Well on the east of the | 
Franklins route, you've done a certain amount of | 
studying. Now how long would the average flute be down 
there, are you in a position to say? 

A Oh, I would make a guess 
at anywhere from 50 to 70 miles long each individual | 
flute. 

Q Were you here yesterday, 
sim, for liDr. Rutter’ srevildence? 

A No, I was not. 

4 Q Well, during cross- xamin+ 
ation by Mr. Scott I believe he made the statement that| 
the average length of flute in the east of the Frankling 


route was one mile. You evidently disagree with 


| 

that statement, do you? | 
| 

A I don't necessarily dis- | 

| 


agree with it, but I think that Dr. Rutter was probably 


talking about a different area. | 


Q Well, his address was on | 
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1 the southern portion of the east of the Franklins 

2 route, that is to say going up to a point about equal 

3 to Wrigley or #,. 

; 4 A Thal Ss correct. 

5 Q Then south. 
6 A But Dr. Rutter's zone, | 
y which has been referred to as east of the Franklins 

8 in his evidence, is quite a bit west of the east of 

9 the Franklins corridor that is outlined in my evidence. | 
10 F Q Well, how far west isit 

Le your route? 
ee A The east of the Franklin 
ao corridor in my evidence is well east of Dr. Rutter's 
14 area that he was talking about. 

eS Q Well east of it? 
16 A East of it. 

17 Q Well, how far apart are 
18 they? 
an | A I've never measured them | 
20 actually, but I would guess they are within ranges 
21 from anywhere from 10 to 50 miles. 
22 ; Q Mohs PneGad reeeencs. Yn". 
23 length of flutes go from one mile to 50 to 75 miles 





24 in that distance, does it? 
A Yes, these glacial | 
flutin g are spectacular features. There are no similar 
features anywhere that I am aware of in Northern Canada. 
MR. ANTHONY: Mr. Commis- 


sioner, Since we don't have the value of a transcript 


| 
; | 
| I relied on Dr. Rutter's recollection. I may be correctefi 


| 
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: 


| 


but I think he makes the point of a distinction between | 


the different routings, and his recollection of his 
evidence was an a erece of six or seven miles, and 
again drawing distinctions that one is farther east 
than the other. 

MR. HOLLINGWORTH: I'm just 
trying,.to £ind.that. 

THE COMMISSIONER: I think 
what he said was the average was a mile or mile and 
a half,,and the longest was something like eight. 

MR. HOLLINGWORTH > That's 
definitely what my handwritten notes say, sir. 

THE COMMISSIONER: But at 


any rate, Dr. Roed says he's talking about a different 


area. Yours is the edge of the Shield, is that the 
A No. 
Q -- it looks like it is 


more any 10 miles away, it looks like it's something 
like 100 or 200, just looking at this map. 

MR. HOLLINGWORTH: Well, Mr. 
Commissioner, I was comparing Dr. Roed's east of the 
Franklins route with Dr. Rutter's east of the Frarklins 
route. 

THE COMMISSIONER: Oh, I see. 
SOLTY pAGOLLY. « 

MR. HOLLINGWORTH: Now, Mr. 
Commissioner and Dr. Roed, if I could refer you to 
page 11431 of the transcript, questions put by 


Mr. as CO pes 
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"What is the average? It would be a pretty remote 


possibility, wouldn't it?" 


He's speaking of the length 


of the flute. 


Answer: 


"Well the average, no, well the average length 


of the flute, you could say on a mile, a mile 


and a half or something of this nature, or less. 


You get on some flutes that are very extensive 


outside the area. They vary in size and I 


don't think saying the average really helps you. 


W 


THE COMMISSIONER: What page 


was that again? 


MR. HOLLINGWORTH: 11431 to- 


ward the top. 


Q 


testimony you seem to have conducted somewhat different | 


methods for examining the two 


Dr. Roed, in your 


different routes. Am 


I correct in that, you had different materials to 


examine comparing the edge of 
of the Franklins route? 

A 
information available for the 
route. 

Q 
air photographic material for 
route? 

A 

Q 


the edge of the Shield route? 


the Shield to the east 


Only in that there was 


east of the Franklins 


Well, did you look at 


the east of the Franklins | 


Just in selected localitie 


And you did the same for 
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A Yes. 

Q And you. also looked at 
ERTS imagery and published information? | 

A That is correct. : 

Q And that's the extent of | 
your research? 

A rat, sCOrrect « | 

Q And the published informa-| 
tion is all listed in the appendix to your submission 
to the Ihquiry? 

A That™s correct: Of 
course it is also based on my experience in the North- 
west Territories. I might point out also with regard tp 
the granular surveys, this was done. specifically for the 
east of the Franklin roluee Dy Our Starr, and that 
included a photo interpretation of almost the complete 
route, but that was strictly from the standpoint of 
location of sand and gravel deposits. | 

Q Is this the staff of | 
Geotechnic? | 

A Geoconsult. | 

A Q Sorry, Geoconsult, and | 


who is on that staff? 
A The person that did the 


| - interprdation was Janet Drysdale, Bachelor of Science ,, | 





| who has a field experience in the Northwest Territories| 
Q I see, so the reference 

Lor tne stars is ta Miss Drysdale. 
As. "inthis particubar“case, | 


; 
yes. | 
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1 Q All right. Now on page | 
2 4 of the evidence in the introductory paragraph, you're, 
3 talking about the inappropriateness of the Mackenzie | 
4 Valley, and you say: 

5 "The reasons for this may be numerous, but | 
° emphasis is placed here on terrain sensitivity." 

7) Now, we've already gone into what your report accentuates. 
8 But when you make that stdement "may be numerous" I | 
9 take it you have no proof that there are any other 

10 reasons except from a terrain point of view. 

11} A We have limited our work 
oF come terrain, and there are many other potential 
13) constraints in comparison with Mackenzie Valley and 

4 east of the Franklins, I just wanted to make clear that | 
4 we have not dealt with these. | 
te | Q And none that you're 

17 | prepared to discuss. 

18 A NOt: at thas patticular 

13, point in time. 

20 Q Would you be prepared to 
21 later? 
22 f | A I certainly would be if | 
23 the recommendations of my report are followed and the | 
als suggested attention to the proposed corridors that I | 
25 | . have outlined have been studied in the detail that I | 
26 have recommended before there is final approval of an | 
27 O11 pipeline, or a pipeline down the Mackenzie River 

28 Valley. : 
a Q So you'd be prepared to | 
30 | | 


| discuss it if you did this further work? 
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A That is correct. 
Q I see. In that same 


when 
paragraph/you speak of the alternate route possibilities 


: | 
offering improved construction conditions. Exactly 


which improved construction conditions are you referring 
to? | 
A The improved construction | 


conditions relate to the terrain sensitivity. 


Q- But it doesn't relate to | 
construction logistics. | 
A It does not relate to 
construction logistics. | 
Q Well, just out of iitageat 


on page 5 here, you're speaking of an all-Canadian 
Winnipeg to Montreal pipeline route through Northern 
Ontario. Exactly what are you speaking of here? 

A I'm speaking of some 
consideration that has been given of an oil pipeline 
canteen Winnipeg to Montreal through Canada alone 


and not going down into the United States, and con- | 





structed through pre-Cambrian terrain -- much of it, 
that is -- of Northern Ontario,north of the Great Lakes 
“ 
Qiey There's already a pipeline 


through Northern Ontario. 
A There is a gas pipeline. 
Q Well, that's what we're 


speaking of here, in this Inquiry, isn't it? 





A No. Pardon? | 


Q We're speaking of a gas 


* | 


pipeline at this Inquiry, | 
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A YesS, we are, yes. | 


! 


+ Q I see, so when you make | 





that reference you're really thinking of an oil pipelind 
down the edge of the Shield. 

A What I'm thinking of 
when I mentioned that, I was thinking of the edge of 
the Shield corridor, the general classification of 

a zone where perhaps more than one utility could be 
placed. 
Q All right, and further 
down that page you're talking about passing within 100 | 
miles of Brandon, a major distribution centre,and I | 
was just wondering what particular advantage there was 
of passing within 100 miles of Brandon, Manitoba? 

A Well, from the standpoint 
of the overview treatment given in this Inquiry, my 
evidence, I mention it because there is the flexibility, 
I would think at this stage, to tie in directly with 


Brandon because it is a major distribution centre of 


oil and gas pipelines, 
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Q Well, I suggest to 
you, sir, that if the present configuration was used, 
that is going down to the vicinity of Calgary and then 
west along existing TransCanada line, that you would 
go right through Brandon, that might be even better 
| than coming a hundred miles from it. | 


A Weli¥ that is*correct, 





but if the Edge of the Shield corridor is located 
along the edge of the Shield in that general area, 
then it would be a mere one hundred miles to connect 
with any transportation system at Brandon, if that | 
desire was there. That is the only point that I would | 
like to make there. 

Q Well, now, looking at 
this map that is in red arf gray, and I forget which 
figure number that is, figure one, I think, it appears 
that the Edge of the Shield route goes from the | 
southeast corner of Wood Buffalo National Park cee ee le 
southeast into Saskatchewan. I presume it goes in 
more or less a straight line from there to 100 miles 
from Brandon, is that correct? 

e A That is correct, but I 


wish to emphasize that the’ main part of my evidence 





is related to north of 60 parallel. 
Oi .@) Yes, but conceptually 
this would be your theory south of the 60th parallel. 
A Conseptually, ves. 


Q And this would involve 


an entirely new pipeline,for either qas or Obl. 

















Lusz5 


ALLWEST REPORTING L-TD. 
2 M.A. Roed 





BURNABY 2, B.C. 


Cross-Exam by Hollingworth 


A It would involve an 


entirely new corridor, yes. 


Q And a new pipeline. 
A Yes. 
Q So that the existing 


facilities which are presently in Alberta and vart of 
the TransCanada line would just go wasted under this 
conception. , 

MR. ANTHONY: You are 
referring to the portion now from Calgary to Brandon, 
are you? 

MR. HOLLINGWORTH: I am 
referring to the portion of Rainbow Lake down to 
Calgary and over to Brandon. 

A I understand that new 
pipeline facilities are going to be reouired in 
any e€VvVent. 

@) Well, there is going to 
be looping required. Do you understand that there is 
going to be anything beyond looping reauired? 

A Well, yes, I understood 


that theme is an entirely, different line. 


Q An entirely new line 
from == 

A That. ee vant \=— 

a) --Rainbow to Brandon, 


this is what you understand? 
A POn, mo, not. to Brandon. 


O Where to? 





A Wem, se siete petcee 
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the name of the town -- 


Po Ome, DED 


route. 


‘0 


are going to need new pipe, a 
pipeline. 
0 


difference between Mr. Carter 


$2516 
Roed 


Was it Emerson, maybe ? 
In Alberta? 
No, Emerson, Manitoba. 


fam thinking ~ “of “CAGSL 


Well, I realize that 
Well, I understand they 


completely different 


Weill 7 thts “is a point of 


and myself,but I think 


he will agree with me that the Arctic Gas scheme 


doesn't call for anything beyond looping of the 


TransCanada line from Calgary 


A 
I understand. 

0 
thats 

A 

Q 


to Brandon. 


Oh, yes, all right, yes 


You will agree with 


Yes. 


So you will agree with 


my statement that you are calling for a brand new 


line where none is presently called for now. 


A 


right. 


¢) 
A 
Q 


A new corridor, yes, 


And a new line. 
Right. 


Now, just discussing 


Wood Buffalo National Park, perhaps you could give 


Me some detail as to where exactly your corridor qoes 
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i once it gets to the south-side of Great Slave Lake, | 

4 from there to, let's say, Fort Chipewyan. 

3 A There are many options 

4 and I have on the basis of the existing information | 

> thatl have presented to this requiry, have attempted 

6 | to outline a zone or a corridor along which detailed 

7| studies so I could answer your question, could be | 

8 | -- well, could be answered, could be dealt with. | 

9 @) As I understand 

10 this corridor now, it appears to go south along the 

11 boundary of Wood Buffalo Park and along the shores 
le Of the ~iverepast Fort Smith andthen south to Fort | 
13 Chipewyan. Is that a fair assumption? 
14 A Generally, ves. | | 
oe 0 $0 that following the | 
3S river valley that you previously said is unsatisfactory. | 
17 A This is in Precambrian | | 
18 Shield terrain which is considerably different than | | 
19 the terrain in the Mackenzie Valley, there is no 

29 way that you can compare the two. 

21 @) So that it would be | 

22 satisfactory, to go along the river in this kind of | 
23 terrain, is that your evidence? 

e4 INE No, that is not my 

cor evidence. My evidence is that this is a zone that 
| requires further detail. | | 
_ @) Have you had any Pianere | 
=< with the National Parks as to their feelinos of a | 
2 pipeline corridor going down the boundary of Wood | 
30 


| 
| | 
| Buffalo Park? 
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that I have indicated that studies on hottom morpholocy 


1] A Well, for the information 
“] Of Chis Inguiry, yes, a have taiked to park officials 
‘ and they are certainly interested in the developments 
i that are being considered in the Northwest Territories, 
: I have talked to them, yes. 
e) a) Have you had any corres- 
‘ pondence with them on paper? | 
a A No, I have not. | 
O Now, on the crossing of 
ny the Great Bear and the Great Slave that you have | 
oe pRepOasa for the Edge of the Shield, you have stated | 
i in evidence that the depth would not exceed 200 feet 
ee ; and I assume you made studies of something to arrive 
23 at ‘this, have you? : | 
LS A Thiet LS correct. 
a There is information available 
ef in the peverimert of Mines and Technical Surveys of | 
piezometric Surveys of both lakes. | 
aes Q And do these studies | 
ae also show the dropoffs from one depth to the next, if 
a you like? | 
oa : A The studies are general | 
. in nature. There are no details provided in my 
2a) evidence to answer that question. 
ak Q So if for instance the dente 
26 | of Great Bear suddenly went from 50 feet down a sheer 
ay cliff to 200 feet, you don't really know that that | 
a exists, do you? 
1] A That is correct, except 

| 

| 
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and bottom sediments would have to be done in connection 


with any idea of laying pipe along the bottom of those 


lakes. 


| 
i 
| 
| 


| 
} 
| 
| 
| 
| 
| 
| 


| 


Q Do you have any information 


or studies as to what the nature of the bottoms of 
these lakes is now, any at all? 

A I do not have any 
except what is on the maps, and they are general. 


@) Do the maps indicate 


ta 


whether the bottoms of these lakes freeze or what kind 


of materials they are? 
A Now they don’t. 


QO So you don't know if 


there are going to be frost heave problems or anything 


of that nature on the bottoms of these lakes. 

A Well, just a general 
knowledge. I am sure that Great Bear and Great 
Slave do not freeze to a depth of 300 feet. 

QO And have you studied the 
construction cost that might be involved with these 
methods of construction? 

: A No, E have not. 


Q Have you any idea atal 


on how much the construction would cost as opposed 


to crossing land? 


A Ne wb dO. net « 
@) So, if I suggested to 
vou that it would be in the neighbourhood of three 
times the cost, would you be in a position to 


disagree with me? 


| 
| 
| 
| 


} 
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A No; £ would not. 

| a MR. ANTHONY: I wonder, 

2 Mr. Commissioner, if it wouldn't assist the Inouiry 

: if Mr. Hollingworth has guch studies that indicate 

2 that and I am wondering if he could make that available 
2 to us and maybe we can discuss the question further 
1 when we get into discussions of corridors. 

3 MR. HOLLINGWORTH: I have 

3 no written studies, Mr. Commissioner. 
EO THF COMMISSIONER: No studies 
ae that show that Great Rear freezes to a depth of 
1c | 300 feet. 
13 MR. HOLLINGWORTH: Certainly 
= NOE. 
oS THE COMMISSIONER: It is 
oo unlikely that there would be permafrost under either 
17 | of those lakes, isn't it? 

a A Gee, well, I really 
= wouldn't comment on that because we are finding permafrost 
- in the most unusual localities. I certainly would 
z= keep an open mind on that. 
ai : MR. HOLLINGWORTH: Well, in 
= any event, I think you are speaking of laving the 

—- pipe on the bed of the lake and not burying the pipe, 
25) aren't you? 

26 | ; 

| A That ws) correct. 

+ QO Now, on the East of the 
a | Franklins corridor, you talk about two major river 

ra | crossings, and that is the Great Bear River and the 
30 | 


Mackenz26¢ River at Fort Providence, but isn't there 
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another one? If you have got to get gas from Richards 
Island to your East of the Franklins route, don't you 
have to cross the Mackenzie again? 

A The evidence that I have 
presented starts at Sitidgi Lake and goes south. 

0 Well, would you go so 
far as to agree with me that if the aqas is on 
Richards Island it would require a major river crossing 
there just as there is one now, to get over to your 
route? 

A Perhaps I would, but 
in the liaht of my other -- my knowledae about the 
Mackenzie Delta and getting gas out of it, I 
feel the knowledge of that Be ee are at a very 
early stage with regard to a gas gathering system, 
and that is a very complex problem, I simply think 
it is an entirely different subject and certainly 
not related to my evidence. 

Q Well, why is .it complex? 
If vou have got gas on an island and vou have to get 
off the island onto the mainland, don't you have to 
make the river crossing? 

A Well, I just want to 
repeat that I am not here to comment on the Mackenzie 
Delta. I am here to comment and give evidence on 
potential alternate routes from Sitidgi Lake to the 
60th parallel. 

O Well, Dr. Roed, you have 
given evidence of where the main gas bearing sediments 


ry 


are in the area around the Beaufort Sea. Now, the 
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Cross-Exam by Hollingworth 


gas that has been discovered is basically on Richards 
Island, do you agree with that? 

A yes. 

@) And don't you agree with 


me that to get from Richard's Island to where your 


route commences you have oot to cross the Mackenzie 
River. 
A Tt would seem that way, 
yes. 
: 0 Sse you have qot a 


third major river crossing on your East of the Franklins 


Route, 

A No, 1 do net have 4 
third major river crossina on Fast of the Franklins 
Route. The East of the Franklins Poute stops at 
Sitidgi. What you do beyond Sitidgi is an entirely 
different study, an entirely different area of 
influence from a terrain standpoint. 

QO Now, On page 8 you make 
the statement that service to communities would be 
less from your -- I believe it is Edge of the Shield 


Route, - 


| 
| 
| 
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Cross-Exam by Hollingworth 


Yes, it is. Are you making 
the statement that you do in paragraph 8.3 of your 
evidence on the basis of looking at a map and examin- 
ing distances, or have you made any greater study 
than that? 

A I have not made any 
greater study than that. 


Q And in any event, that 


cost coula be offset by the greater cost to the mainline 


down the corridor. 

A I haven't studied that 
either. 

Q Now, it appears that 
this report which you distributed yesterday has some 
figures in it on logistics. 

A Yes. 

Q And this is part of 
your Bye eat Re it, that you have given before the 
Inquiry, or do you intend it to be part of your 
evidence? 

A It was designed or done 
to back up a general comparison with regard to 
logistics, ee it is simply backup research material. 

Q Well, did you consuit 
any studies other than those listed in your list of 
reports to come up with these figures? 


A Yeo "“Fdid. 


Q And can you produce those | 


documents? 


A Yes', “EF -can. 
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Cross-Exam by Hollingworth | 
| 


Q Can your counsel under- 
take to do that for you? | 

MR. ANTHONY: Yes. As I 
understand, you're enquiring whether any further study 


beyond those listed were done on the logistics question.| 


MR. HOLLINGWORTH: That's 


correct. Now Mr. Anthony, I wonder if I might be ein 
at this time that you're prepared to bring Dr. Roed 

back to be further cross-examined on the new material | 
which was presented yesterday that was over and above | 


| 


the material forwarded to the participants at an earlier 
date? | 

MR. ANTHONY: Well, I think as 

| 

I made it clear, yesterday the information that's | 
available there was prepared as backup information so 
that any questions raised could have some source of 
knowledge rather than the usual case where the witness 
presents a statement and gays, "There are studies 
that are available" to him. 

Now if my friend feels that 
somehow he can't hanile that material and wants Dr. 


Roed back, then I'm prepared to call him back. But 


i'm not going to undertake to bring him back unless 





my friends feel they are unable to cross-examine at this! 
time. 

MR. HOLLINGWORTH: Well, Mr. 
Commissioner, yesterday Mr. Anthony raised the point 
that there was a draft appendix to the report filed 


by Dr. Roed, which delved into environmental issues, 





and he's quite right, there is. He didn't mention that 


! 
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Cross-Exam by Hollingworth 


there was, further material on the logistics of the 
construction plan, and it came as a bit of a surprise 
to me to read it last night, and frankly, I wuld 

like the opportunity to have my advisors look through 
this material, and if in fact they feel some cross- 
examination is warranted, then I just want it to be 
clear that Dr. Roed is prepared to re-attend. 


MR. ANTHONY: Well cetainly, 


if on the basis Of the logistic study and other studies | 


that are there, there's a request to bring him back I 
will bring him back at a convenient time. 


THE COMMISSIONER: All right, 


fines 





MR. ANTHONY: I want to make it | 


clear that the environmental part we do not propose to 
call Dr. Roed or necessarily anybody to give evidence 
on the environmental -- 
THE COMMISSIONER: Well you're 
not relying on that? 
MR. ANTHONY: That™s correct. 
THE COMMISSIONER; So it is 
as if it didn't exist. You don't even want me to 
read it. 
MR. ANTHONY: That's correct. 


It's presented only as it was part of a total report 


that was -- had to be cut back, and we were unable to = 


THE COMMISSIONER: Yes. Well at 
any rate at this stage of the game you're saying that 
you don't even wish me to read that environmental 


assessment in that report. 
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Cross-Exam by Hollingworth 


MR. ANTHONY: I'm not present- 


ing the environmental section® of ‘that)ireport as 
evidence before the Inquiry. 

THE COMMISSIONER: All right, 
soi>- 

MR. HOLLINGWORTH: That's the 
Appendix "E", Mr. Anthony, the environmental overview 
of east of the Franklins route and comparisons to 
the Mackenzie Valley route. 


’ MR. ANTHONY: That's correct. 


THE COMMISSIONER: Well, let's 


stop for coffee. Is that all right, Mr. Hollingworth? 


11526 | 


MR. HOLLINGWORTH: That's fine. | 


(PROCEEDINGS ADJOURNED FOR A FEW MINUTES) 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
THE COMMISSIONER: Go ahead, 
Mr. Hollingworth. 
MR. HOLLINGWORTH: Mr. 


Anthony has something to Say. 


MR. ANTHONY: Mr. Commissioner, 


before we proceed, it appeared from conversations 


during the break, there was a distinction between the 


evidence of Dr. Rutter and Dr. Roed about the location 


and size of flutes which left some people in some 
confusion. Perhaps Mr. Hollingworth, perhaps not; and 
I thought it may assist the Inquiry if Dr. Roed just 


clarified his evidence as it relates to Dr. Rutten, 


in case Mr. Hollingworth wishes to pursue the question 


further. 


THE COMMISSIONER: O.K., go 
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M.A. Roed 

Cross-Exam by Hollingworth 
ahead, sir. 

A Well,just briefly I'd 
ljkesto point Out thare the area that Dr. Rutter was 
reporting on is just to the west of the fluted range 
that I am talking about along the east of the Frankins 
route and in that area the flutes/of the size that 
Dr. Rutter has indicated; but along the east of the 
Franklins route which I am presenting, the flutes are 
in the order -- some are -- 100 miles long, I would 
like to reaffirm the evidence that we have presented 
im a report, my testimony, that the flutes are as 
I have outlined them. 

One other thing, these are 
fluted moraine, individual ridges can be distinguished 
on the ERTS aerial photograph which is behind me here, 
and I'd be happy to outline a number of flutes that 
are in the order of 100 miles long at the convenience 
of anyone who is interested. 

THE COMMISSIONER: Fine, thank 
you. 

A I also have a magnifying 
glass for anyone who needs it. 

MR. HOLLINGWORTH: Q Dr. Roed, 
on page 6 at the top of your evidence, you state that: 
"There is more abundant construction material 
throughout its entire length compared to the 

Mackenzie Valley olep ab ak Molen craks 
and I think yollre referring there to the edge of the 
Shield route. What construction material are you 


referring to there? 
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M.A. Roed 
Cross-Exam by Hollingworth 


A Sand and gravel. 

Q Gravel, did you say? 

A Sand and gravel, yes. 

Q Now, when you put together 


the construction figures and when you made the statemmt 


you have in the prepared evidence, had you previously 


obtained any views from pipeline contractors? 


A Nope 2 pada te: 

Q Have you obtained views 
from any contractors? 

A No, I haven't. 

Q As I understand you, on 


the east of the Franklins route at least, am I correct 
in saying that you haven't worked out logistics for 
an edge of the Shield? 

A Hive tee see Crue: 

Q For the east of the Fran- 
klins you're talking about access points at Providence, 


up the Great Bear River, and at the northern end of 


the route around Sicidg. Lake. 
A Major staging area. 
Q Major staging area. 


A There is one other one 
Ups co Rory Lake area. 

Q And how would access be 
gained to that staging site? 

A Winter road along the 
valley. 

Q Winter road, is that 


through a pass or over the mountains? 


| 
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M.A. Roed 
Cross-Exam by Hollingworth 


A 
Q 
A 
a valley. 
Q 
sea level does it get? 
A 


you know, a general plan that 


©) 


that road have to be from the 


staging area? 


A 
mapyocbuts == 
Q 
approximate figure? 
A 
2:0) joke 73.0. ImijLesiiOmrso - 
Q 


really have to have two staging areas because the pipe 


That's through a pass. 

How high is that pass? 
It's not a pass, its 

I see, and how high above | 
Wella, iL dome iknow anclt's 
was presented. 

I see, and how long would 
Mackenzie River to the 

We can measure it on the 
Well, do you have an 


I think about 20 miles. 


So that of course you'd 


and other material comes down the river or up the 


river in summer, and then you'd have to leave it-)there 


until you got your winter road built, and then transport 


it in on these trucks 
A 


Q 


That es ecOLrece. 


Adib wigirt 7) and san sb | 


correct, did I interpret you correctly as saying that 


you're speaking of trucks that can carry ten 40-foot 


JOIncSs Of pipe? 


A 


is being employed along the Alyeska Pipeline route at 


IT understand that's what 


+ 
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M.A. Roed | 
Cross-Exam by Hollingworth 
| 
the present time. | 
Q And that's what you're 
considering here? | 
A Correct | 
Q And have you looked into | 
how much that will weigh? | 
A No, I paeenec. I know | 
| that they are transporting these pipes using two 
40foot carriers behind the tractor. | 
Q On the Alyeska line? | 
A Yes. | 
Q Is this in one of the | 
reports that you're going to produce? | 
A No, that's just general 
knowledge. 
Q Did you take into con- 








sideration any environmental issues, and particularly 
living environmental issues, in comi-ng up with the 
corridors which you have? 

A Just on an, indirect, -- 
in an indirect manner. We primarily looked at the 
terrain. a 

Q Well then, I suppose 
you're aware that the logical northerly extension of 


your east of the Franklins route goes through the middle’ 





of the reindeer grazing reserve. 





Toh 
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Cross-Fxam by Hollingworth 


A That is a good example, 
yes. 

Q I suppoSe you are aware too 
that your Edge of the Shield corridor goes through 
the grazing area of the Bluenose Caribou herd. 

A That is correct. 
0 Ana soy that ‘the state— 


ments you made to the Canadian Society of Petroleum 





Geologists and Exploration Geophysicists were not 
quite accurate when you said that you would go 
around the Bluenose herd with your Edge of the 
Shield Corridor. 

A Well, the detailed 
distribution of the herd's route, migration and so on, 
would be a subject of fairly intensive analysis and 
further choosing the appropriateness of either one 


of these routes. 





Q Well, let me get this 
straight. You recall your address to the ‘Society of 
Petroleum Geologists and Fxploration Geophysicists? 

A Yes. 

QO And that was made on 
May Zora in calgary of this year. 

A Yes. 

0 And correct me if I am 
wrong, but I am reading from page 6 of your preliminary 
draft, and this was evidently distributed to the 
participants, and you say there, quote: 

"The only caribou herd infringed upon is 


the small Bluenose herd north of Great Bear 















; feel: 
A+xownndl lon rita hin 


ts 






be 


























co 

,afomnsxo Boor 2i fean- A 
i vy 

lk - 


, aa | 


oy Awe ‘8s VGy BaGcegyve IO ; = 
a, 
a7 * - J = a ; > 
SOvOu ct Bom TWiitioy hlati2 eit to soba Giey | 
. Vf] 


sft £269 ssameu(® oft Se sears prfsezp odd 


a) + an tect 
a 
' + Ge 
4e9 3 SZ coe . >, oF shou voy ejaam :: 
‘t hea de ASH OLGRE Bre sagas OfosD 
; os aD 
Bi re { OV (SHw Oa¢eirts%Rn ef tun 
moe 25 Sipe . x buat 4endeagla Sq? Bniors 
Ln 
»tobiwte) blotde 
: - 
Dok 
- 6% '? . *'bted sd*¥ to nolstadixsais 
Tv. 
. : . Jf 
NB ee hey Gen viuis? to tosftdve eo ad hiuow 
. > ; y; 
tO u6ffste %¢ ) eLiqowqs ede priaceds tedtagt 
.2etvo> steany Id 
Ax 
/ 
i ¥%eiset ) 07 Beet DhB avoy Elesst wey Jatplesva 7 
a 
2 ; feyes , r = F ea *. 
f2(etotevda: Ofqxt Srpéefetociaap melotset 


, 


Sr 5 v 7 


.166y aldy to visple) at bret ys 


1 
- a 
m6 J 2i 6m Sosftoh hint © iv. 


| wn. Te 
fiSr2mi (ste sey 460 3 Spsq moat? pniiest ce basis me ya% “is 


a 
ae 


i302 basgudixaste th Vitaehive new et + 


rayoup , ster -” soy bre .23 
pees 


- 






' ei acow Henmi teat hia “ or 
_ > 
789aF J6959 Io diton bree las he e 


iene cad 
heel 0 





15532 


ALLWEST REPORTING L-TD. 


BURNABY 2, B.C. M.A. Roed 














Cross-Exam by Hollingworth 


Lake and the route is substantially east 
of its common, range" 
Do I understand you now to be changing that testimony, 
or changing that view? 
A No, I am not changing 
it. I just have not included it in the evidence 
for this Inquiry because I am restricting my evidence 


to the physical resources and terrain sensitivity . 


re) Well, do you feel capable | 


of commenting on that statement at this time ? 


A My statement stands, 
that is exactly -- I do have the mblication available 
if you would like it. 

io) I would like it if your 


counsel could produce it, yes, sir. 


A Fine. 

0 Now, what do you mean 
by a "small" herd? 

A Well, st 's, you knew, it 
is a smaller herd -- it is about the smallest herd 


in the area, in the whole region. 
- @) Well, are you aware 

how big it is? 

A No, 1 don't 

Q And you, Still maintain 
that your route would cross substantially east of 
its common:jrange, do you? 

A That 1S Fight. East ct 
Edge of the Shield Route, yes. 


0 Bole, Pecan. 
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Cross-Exam by Carter 


MR. HOLLINGWORTH: Those are 


have. 

THE COMMISSIONER: Mr. Carter. 
CARTER: 

Q Dr. Roeds; 2f I could 


refer you to the first page of your direct evidence, 


in the third paragraph toward the bottom, you refer 


to the compendium of inevitable 


that follow the leader. 


o 


Now, that is quite a mouthful, 


but I think that I understand what you are saying, 


your concept; and I wonder if you have an example of 


that particular concept, where that has occurred? 


comes to mind right away 


A Well, 


the example that 


is -- take the TransCanada 


Highway and the railroad that goes through Banff 


developement interactiv 


National Park, for example. 


0 Have you an example where 


a gas pipeline went into an area and was the leader -- 


THE COMMISSIONER: Excuse me, 


Mr. Carter, I am sorry, that example you gave, what is 


the point -- that the railway was built and then the 


highway followed the route of the railway, is that 


what happened? 

A That is basically what 
happened, yes, and you have a lot of other things 
happening in the area to capitalize off various 
resources that are connected to the valley. 

THE COMMISSIONER: Yes, carry 


on, Ir, Carter. 
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Cross-Exam by Carter 


MR. CARTER: I wonder, sir , 
if you can think if an example where a gas pipeline | 
was the leader and these other things followed? | 

A I don't believe I 
cGamynot“offhand, 

@) Do you consider that 
this concept applies to the present case that we are 
considering, namely the Arctic Gas and Foothills 
proposals? 

A In relation to the peat 


sensitivity and the resources that are available ajona 


the Mackenzie River Valley, yes, I do. 
@) TLiwonder ptsir, ehiAlaean 

suggest a different idea and ask you to comment on ne 

and thatJliseinethe!case of each of these routes gaan: 


the Mackenzie Valley, that there is in fact already 


an existing corridor and this started because of nature 


and the river and following that there is the barging 
system and then CN's Tellecomunication system, winter 
| 


roads, air routes, airports, highway under construction| 


A What is the question? 


a 





.@) Well, the question is | 
in liaght, of that do you still feel that Arctic Gas and 
Foothills Pipe Line would be the leader in this 
valley? 
A Insomuch as' it's the | 
leader of human activity, yes. The Mackenzie Valley is oa 
natural waterway sha that is verysclear, it is a | 


natural corridor to the Arctic Ocean, but man has the 


ability, either to use it wisely’ or notywandsayvthattis the 
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1 fundamental difference in the Mackenzie Valley route | 
1 as opposed to the East of the Franklins or the Fdge | 
3 of the Shield, the alternatives that are being put | 
. before this? incuiry. We are the humans that are 

3 attempting to evaluate the resources, socio-economic 

” implications of all of these alternates and not 

7 necessarily following nature, but trying to determine 
. nature's sensitivities and conforming our activities 

? to them. 

10 : 0) Well, maybe I didn't un- 
Lt derstand then what you meant by these words. I had | 
ia thought that what you were saying,and one of the other 

13 terms you use,is a Single facility is established, once | 
13 a Single facility is established. Once you get | 
= this pipeline and it is Sie farstathing, Laahotvot 

uP things are going to follow, and I was suggesting to 

Ly 


you that we already have a lot of other things that 
exist in the Mackenzie Valley that in fact your 


concept is not applicable to it. 





A Well, we certainly have 


settlements along the river. Insofar as that is concerned} 





yes, I would agree with you. But with respect to 


| 

18 

19 

20 | 
oo a river which is a natural waterway and we have 

actually developing that river valley, that is, as 


people trying to utilize the land and resources in 
this manner, I feel that the Mackenzie Valley is 
quite inappropriate from that standpoint, but in 
oka tee with the East of the Franklins, and the | 
Edge of the Shield Route. | 


9) I take it you say that 
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M.A. Roed 
Cross-Exam by Carter 


because you feel that looking at the north as a whole, 
the resource potential is better on the East of the 
Shield Route. 

A L-would think iso. 

0 And by resources there 
you mean hard minerals in particular? 

A I think there are two 
aspects to the resources of the land terrain sensi- 
tivitv compared to the Mackenzie Valley and also 
the ultimate possibilities of development of 
the Edge of the Shield mineral potential. 

THE COMMISSIONER: Excuse me, 
Dr. Roed. Would you mind using the table mike instead 
of the hand mike, because it is easier for the court 
reporters to hear what you are saying. I am sorry 
to interrupt you. 

A It wasn't working a 
few minutes ago, sorrv. 

MR. CARTER: Okay, so you 
say that the mineral development -- I take it you 
are uSing Mineral in the sense of minerals other 
than oil and gas. 

A Biac. 2o7CcOrrect. 

Q I take it that you 
don't consider that the pipeline in itself ought to 
be built where minerals other than oil and gas occur 
to develop those minerals but it must be something 
else, and I think, you state in your evidence a 
railroad is the most obvious and also a highway. In 


other words, a gas pipeline is for natural gas and it 
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doesn't really help you a lot to get hard minerals 


out of a particular. area. YOu need highways or a 


railraad. 


A Thateiscrightprbutcthe 


Mackenzie Valley route, there was a highway planned 


there anyway and the principle here is that sooner 


or later it is felt that the possibility of developina 


the Edge of the Shield mineral potential is going 
to be presented before the people of Canada. 

Well, my theses theré is 
Simply that perhaps to avoid building two major 
transportation routes to northern Canada resource 
centres, perhaps we should just consider one which 
is located in the best overall place which is the 
Edge of the Shield. 

QO And as I understood 
from your background, you had a particular interest 
andarhaustory in: thatecireas 

A That is correct. 

Q Nowywe fds coud di turn 
to your Edge of the Shield again and your starting 
point, you state that it starts at the geographic 
centre of the Mackenzie Sedimentary Basin, and I 


believe my friend, Mr. Hollingworth, referred to 


; this.as well. 


Do you in coming up with 
your starting point for the Edge of the Shield corridor, 
you look more at the sedimentary basin rather than 


where the studies have been to date. 
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A Yes sir. 

Q So-that asefar as you 
know, there would be no discoveries of natural gas on 
Banks Island or the Tuk Peninsula east of Parsons 
Lake field. 

A mhat ss) page, 

Q Are you aware of the 
applications that the producing companies, Imperial, 
Gulf and Shedl, have filed where they intend to 
have their feeder lines and gasplants? 

A Nope im ino. 

Q LT (hake: pit ethat <as, your 
edge of the Shield route continues on south, the 
main reason or at least one of the main reasons that 
you prefer it to the Mackenzie Valley route is because 
the texrmain tis) better, <and)>youlsay that because 
generally you expect less ice will be encountered. 

A I wuld expect so, yes. 

Q Have you any field evi- 
dence on which you base that opinion? 

A No, I do not. 

Q TE arb rcould sturn «then to 
the mile by mile routing of this edge of the Shield 
route, on page 6 you start with your first section, 
Mile 0 to Mile 25, and this is the crossing from the 
Tuk Peninsula to the mainland east of the Anderson 
River, that's principally a water crossing and I 
intend to deal with the water crossings later, so if 
I could move onto your next section, Mile 25 to Mile 


200. fF take Jt that it's your position that the 
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terrain in this area is relatively ice-free. 

A Noe= Pieris nec! 
I think that I've indicated that the first 15 miles 
is particularly severe, from the information that I 
have. 

Q And what about the 
balance? 

A 1¢“s ‘all+in"a  “zone™ot 


permafrost, permanent permafrost, and I would expect 


that the ice conditions would be -- reflect its 


11539 | 





| 
| 


presence. However, the nature of the materials oe a 


in general that there is a good possibility that you 
may find minimal ice conditions in the surficial 
deposits there. 
[ me) Well, Limvaust. not 

clear. You Say: 

"overall but east of the Shield route is 

going to be better because it's going to 

encounter less ice content in the terrain." 


Is the section that we're dealing with now, Mile 25 


tOeMIteE91.00)-anrexceprron to-that? 


A No, the northern section 


in the permafrost, permanent permafrost zone, these 


comaents apply to that general area; but the longest 


part “Of “the “section, ‘lL believe, ‘is tm the discontinuous 


which is 
zone South of Great Bear Lake. 


Q We've drawn a rough map 


of your route, and Mile 100, which is the furthest 
southerly point in the section I'm dealing with, is 


at approximately a river called the West River. Now 


| 
| 
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1 your comments about the high ice content, because of the 
2 permafrost, do they not apply that far south? | 
3 | | A I would expect that we | 
4 could locate the general corridor in that entire 

-) area from, apart, from this difficult area near the 

6 | coast, right down to the Great Bear Lake, in terrain 

7 which has the greatest possibility of low ice content. | 
8 Q You've given a number of 

9 references in this section,again talking about | 
10 Mile 25 to Mile 100, and one of these is, Yorath | 
ip. if you could look at your direct evidence, sir, Yorath 
le is cited and the year that's given is 1959. I wonder | 
13 if that should not be 1969? | 
14 A Oh yes, of course, ee 
15 — ves, it is, SOrry. 

16 Q And do you conclude 
1? anything from his report about the ice content of the | 
18 area? | 
a9 , A No, £ do not, except | 
20 | 


from the standpoint of general regional conditions, 











21 the area generally speaking is a till covered upland 
22 underlain by presumably this gravel layer in many places | 
23 which again is underlain by the pale shale zone rocks. | 
a Just the character,the general character of that aoc 
a Pabas /in comparison to, for example, an area that has | 
26 substantial glaciolacustrine Salt wand *clay a7 =; 
ei and which is a lowland like the Mackenzie River, in 
28 | comparison the chances of ice accumulation are quite 
29 | significantly reduced in an upland area, as compared 

| to the Mackenzie Valley area, Which is the principal 
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point, you know, the fundamental point in that 
northern terrain. . 

Q Do you have any on-site 
information apart from that in the literature that 


you've given in these citations here? 
| 


A Just the evidence I | 
presented. | 
Q Now, one of the other 
features that you refer to is the remarkable series 


of abandoned stand lines, and I take it these are in 


the area which we're talking about. | 
| 


A Not necesaarily. I noire 





it in the context of very interesting terrain features , 
from an engineering viewpoint. I do believe they are 
east of the edge of the Shield route, but their 


delineation has not been complete. 


| 


Q Well, you're dealing with 
the edge of the Shield route on. a mile by mile basis, | 
and you refer to these strand lines, but I take it that | 
they're just added for information and that they don't 


really exist in the area you're talking about. 





~ A There is a possibility 
that this, you know, /further definition that the | 
edge of the Shield route could be considerably altered 
route on the basis of environmental considerations, 
socio-economic considerations, or a number of other 
considerations. I mention the strand lines because 
they are a feature of that northern terrain along -- 


especially along the coast. My evidence does not suggest 


that they are specifically in along this particular line | 
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trat I Gescribed, I didn’t intend for that to be -- 


Q I take it then you're 
aware that in Craig's Report he says that there is no 
evidence at all that they're in that area. 


A In Craig's Report, in 


that specific area, yes, but just to the east they are. 


QO How far east? 
A Well, 40 or 50 miles, I 
can't remember exactly. 
¥ Q EE LL cowld move onto the 
rext section, and this is Mile 100 to Mile 250, you 
refer to the Glacial Map of. Canada, and relying on that, 


state that it's an area of extensive and thick moraine 


deposits. 


“A Yes. 
QO Now, on that same map 
=~ this is the Glacial mapiofvCanada, 1967 —=" and 


correct me if I'm wrong, the Tuk Peninsula around 
Liverpool Bay area, the adjacent Tuk area, is 
described in the same way, is that not correct? 

A Excuse me. It is 
described in the same way. 

j Q Now, what can you tell 

us about the ice content of this area? 

A I would expect you 
would have the same kind of ice content as you would 


in an area, xumthe same kind of materials alonda the 


Mackenzie Valley route. The same possibility. 
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1 Q Are you aware that 

2 recent work in the Tuk area that is described in the 

3 same category in Pie qlacial map has found that 

4 these moraine deposits are ice-rich and that the 

5 topography is largely the result of ice core hills 

6 and depressions due to melting of ice? 

7 | A Ne;il amanottfamiliar 

8 with that specific detail of knowledge. I know that 

9 there are ice-rich areas of the till in that general 

10 region. , 

te MR. ANTHONY: I wonder if 
12 Mr. Carter can assist us in identifying that report and 
13] perhaps making it available so that it can be 

14 commented upon at a later date. 

et ‘MR. CARTER: We can do that , 
16 sir. 

17 | MR. GOUDGE: Mr. Commissioner, 
18 I am advised that Dr. Rampton's report done 

19 for the Environmental Social Program, that contains 

20 that information. 
21 MR. ANTHONY: I believe that 
22 iss nottcornect, 

23 : TPE COMMISSIONER: Dr. Rampton 
24 | is shaking his head. 

25 | ; MR. GOUDGE: I am sorry. I 


apologize, sir. 

MR.« CARTER: It is another 
report and we will get that, sir. 

QO Now, the next section 


on your mile by mile discussion is the crossing of. the 

















Oo 


od 


Tf 


+ 


pw tae 


. 
; 
F 
¥ ? 
} 
A 
‘ 
: 
¢ 
es 
- 
CC® 
F 
- 
t 
: 
* 
is 





ALLWEST REPORTING L-TD. M.A. Roed L544 
imei lesa ei ia Cross-Exam by Carter 




















} Great Bear Lake and I will leave that until the dis- 
2 cussion of the lakes later. | 
3 | Then moving on, you have a 

4 section from Mile 400 to Mile 700, and again , here, 

5 you refer to the strand~-lines, and I wonder if you 

6 | could tell me how much of the area between these 

7 | two mileposts you expect to be this type of material. 
8 A Well, I can"t tell you 

9 that exactly, but what I can tell you is ‘first of | 
10 all the entire area appears to be sandy in nature | 
sn due to deposition in Clacial Lake McConnel. 

1 The strand-lines that I am referring to, for example 
13 | in the northern part, follow topographic provinces, they! 
14 are old beach lines and the follow the contours | 
15 of the land. So in the northern section, to follow 

16 | the really well developed strand-lines would be imprac- 
Ay tical from the stand point of pipeline construction, 

18 however, there are other associated deposits, or | 
19 related deposits, surficial deposits, that could | 
20 be utilized, I believe. | 
Pan O Have you any aground | 
22 truth data on the ice content of this area? | 
Ba A No,” dot nots | 
24 | O In the next section 
25a), you arriweat Great> Slave’ Lake? I’would like to 

A ask you some questions and in these T am referring to | 
2a your lake and your water crossings as a whole. 

28 | You have told us about some 

23 | of the engineering developments with respect to water 

30 crossings and have referred to a number of articles | 
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The North Sea, I take it, is the best example of the 
present technology? 

A Well, © would rather -- 
there are several different technical examples in 
the papers I am not here to pass judgment on the 
best example of submarine technology. 

Q You have read these 


papers. L take it, that you -- 


A I have perused them, 
yes. I have not studied them in detail. 
Q Do you know what length 
of pipeline they have underwater? 
A I can't give you that 
information, offhand, mo. 
0 I take it that you 


haven't done very much study then on this concept 
of the water crossing of the lakes. 

A Minato aGOmreCt. . We 
have done enough study for an overview analysis of 
the alternate routes as proposed in this evidence. 

We would envisage dealing with these cetalls in Later 
phases of analysis, and I refer again to the planning 
Structure ee I have outlined in my report and relate 
that -- all my evidence is related to the first stage 
of planning, that is, a general overview of the 
broad area of the western Northwest Territories. 

@) So you haven't done 
more detailed examination of the problem of com- 
pressor stations that would be required to get the 
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: A That would be in follow 
2 up stage of study, that LSerioghe; 

3 0 Have you any estimate of 
4 what length of time we'd be looking at before these 

: sort of developments could be brought to such a 

+ stage that the project could be undertaken? 

1 A Well , you mean to 

8 bring it to final desian stage? 

9 O Yes: 

10 4 A All of the various 

it studies -- which route are you talking about? 
= () Well, we have been 
13) hearing evidence from the Arctic Gas witnesses 
mi about the designs that they have for the pipeline 
1S | and they have stated eWae they feel it can 
me be built. I am just wondering how long in the 
17 | future we would be looking at before enaineers 
= could Say the same thing about crossing these 
ie lakes. 
20 A Yes, I understand. 
22 Well, firstly, it depends on how many people you have 
me working on a project and how well it is organized. 

“2 There are so many ifs in a study like that. But 

a speaking of the Fast of the Franklins Route, as 

a compared to the Fdae of the Shield Route, I think 

26 that I can safely say that the Fast of the Franklins 
2a) Route could be evaluated in a much shorter time than 
“2 the Fdae of the Shield Route. 

Pa, 

30 
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Q is that-principally 


because of the problem with the lake? 


A That's correct. 
Q Now, -- 
A But not entirely, I 


might add. The terrain along the east of the Franklins 
route is in many ways ideal, and these fluted moraines 
extend for a very, you know, extensive distance, and 
we just don't have comparable features that are so 
easy to-work with along the edge of the Shield route. 
So just by the very nature of the terrain, you're 
certainly going to save a lot of time by going down 
east of the Franklins. 

Q I see. The examples you 
gave of the North Sea I recall in particular, were 
they all cases where it was necessary to get the gas 
from the point where it was at to the point where it 
would be used to cross the water? What I'm driving 
at is, as you said in your evidence, you don't have 
to go through Great Slave or Great Bear Lakes if you 
go around them, but in the North Sea I take it that 
they have to get the gas to the mainland and therefore 
have to go through water. Is that a fair statement? 

A Yes sir. 

Q Why then do you propose 
going across the lakes rather than around them? 

A Wels” Dm looking “Lm 
terms of the shortest distance between two points. 

Q So that on the edge of 


the Shield route it would be considerably further to 
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go around the lakes. 





A Very considerably. 
Q And at least in the case 
of Great Bear Lake you'd have to have some sort of a 
road into there and around the other side of the lake 
to bring the materials in. If I could move on then | 
to the east of. the Franklins. route, as I understand it, 


the reason that you like this route is because of the 


fluted moraine, the long flute that you referred to. 


i‘ 


‘ A It would appear to be an 
excellent place to place a linear pipeline construction. | 
Q And again, as I eal 
it, that's because the crest, at least, of the flute is 


well-drained and therefore you expect that you will not 


encounter very much ice. 


A I expect that the ice 


content will be minimal along the crest of the flutes. 


Q But as yet you have no 


ground proof data to confirm this. 


A That's cerrect) 


for example, there is a D.P.W. borrow pit in Inuvik in 


; : | 
Q I'm advised, sir, that 
| 


Ehe crest of a drumlin and rightainsthéccrestnthere is 
very ice-rich materials. Would that surprise you? | 


A No, it wouldn't. Pat. tee 





in a permanent permafrost area . 


Q I take it there's a dafifers 
ence between the fluted moraine further north and the 


southern part. 


A I would expect there would | 
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1 be, yes. 

si Q And part of the northern 
3 fluted moraine that you have on your figure 1 is in 

4 this permafrost area. 

5 A That's Eight. 

6 | Q Now, as you stated, your 
Mm east of the Franklin route or corridor goes only as far | 
8 north as Sitidgi Lake. 

9 A Yes. 

10 , Q And I suppose just as 

M Mr. Rutter took us to a point on the east side of the 
12 Pranklins, you take us further to he north, but you 
134 can't tell us where you intend to go north of that. 
| A Well, not precisely. Of 
= course they have to be connected to the producing 
16 areas so there would have to be additional water 

ee crossings. 

- Q I take it that to be 
a consistent with your philosophy of looking at overall 
20 development in an area, one couldn't just bring a 
= corridor part-way, you'd have to look at where it 
oe ended up going. 

ea A That's right, and the 

24 | De ec 

whole question of delta distribution/yathering system 

ad would have to be considered from the standpoint of 

26) terrain, all the elements that we're talking about 

ae in this evidence. 

Be | Q But you haven't done that 
an as yet. 

ee A No, we haven't. 
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Q On page 9 dealing with the 























fluted moraine, about half-way down the paragraph at 
the top of the eae you say: 
"The material forming the ridges is believed 
tOubemarrainiyvunviorm stony tills 
A Yes. 
Q I take it from that -- 


THE COMMISSIONER: Page 9° 


$ MR, CARTER: Yes Siz, about 
Six or seven lines down. 
Q Do you have any informa- 
Pongo me Cre ner Or NOt there! might bea fairly 
large content within these flutes of large boulders? 
ays Yes, I think tha this 
evidence has been produced by Dr. Rutter, who was 


deseribing the »-= 


Q RAVE VOU 
A -- similar but not identi 
cal flute features to the west, and this is a -- one of 


the features of the flutes that they at times have 


large boulders at the crests. 


1 





ALLWEST REPORTING L.TD. 


BURNABY 2, B.C. M.A. Roed 11S ar 




















Cross-Exam by Carter 


Q Could you give us an 
estimate, Dr. Roed, Of how much of ‘the route is on 
the flutings and how much is in areas where you 
wouldn't be able to stick to the flutings? 

A Okay. May I just refer 


to a map and sort of just give a general idea? 


O Sure. 
A Well, just as a general 
estimate, I would say somewhere between -- well, 


perhaps as high as 60% of the route between Fort 


Providence and Sitidgi Lake would be on the flutes. 


Q Then Morty of saciid. 
Lake === 

THE COMMISSIONER: Between. 
1 tg hl ; 

A Between Fort 
Providence. 


THE COMMISSIONER: That is 


Bast’ of the Franklins. 


A Yes, along the Bast of 


the Franklins corridor. 


i ahi AS ja ae 


MR. CARTER: And then north 


.Of Sitidgi Lake we don't know what the route might 


be, but whatever it was, it would not be in the fluted 
foraane, a cake “it. 

; A That 15° Fight. “Lt 
would be in more of the delta, you know, the Mackenzie 


Delta type terrain. 


PHE COMMISSIONER: Right; right 
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1 0 Now, there are two 
ri general areas shown. on figure one of fluted moraine, 
3 the northern one and the southern one. Is it fair 
4 to say in the southern sections the flutes are 
5 not as well defined and that you may have more problem 
6 | there with swampy lowland? 
7| A No, on the contrarv, 
8 in the southern section they are even better defined 
9 than in the northern section. 
10 . : QO So the northern section 
a would be the more difficult? 
12 A They are just not as 
13] well developed. I don't know whether it would be 
14 more difficult or not or whether that would -- it is 
15|/ more difficult because you are in the permanent 
16 | permafrost zone, so inherently there are going t 0 
17 | be more problems with regard to ice content. 
18 








QO So the percentacde of 
lowland is wssibly the same in both the north and 


the south? 


A There is very small 
percentage of lowlands along the entire route, 
very small. 

(@) Now, also on page 9 


you have set out the terrain advantages of the fluted 


moraine and the first one is river crossings. I wonder, | 


sir, if the advantage of the river crossings is 
really that related to the fluted moraine or whether 
it is not simply the fact that the river crossings 


on the east of the Franklins Route are, because of I 
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suppose, the fact that they are not between the 
Franklins and the Mackenzie River where the rivers 
have deeper valleys. Their river banks may not 
be as steep. I am just wondering if -- 

THE COMMISSIONER: Well, 
they are closer to where they rise, isn't that the 
point? 

A Well, I think the point 
is I have probably included an overall advantage of 
the East’ of the Franklins Route under the heading 
of advantages of fluted moraine and your point 
is well taken. But the combination of the two is -- 

THE COMMISSIONER: But I have 
got the point, haven't I? I mean, if SO ae close 
to where the river rises, you have got less water and 
presumably a smaller riverbed to contend with. 

A That eLSicorrect.. 

It is a happy coincidence, the combination. 

THE COMMISSIONER: And it 
has nothing to do with the fluted moraine? 

A Not per se, no. 

= MR. CARTER: Now, in your 
section on river crossings, you state that there are 


only two minor crossings, namely the Kugaluk River 


and the Hare Indian River, I believe that is headwaters, 


and I am advised that a number of other rivers are 
just.as large as these two and I am referring to the 
Iroquois, the Minor, the Wolverine, the Willowlake, 
and the Horn and I am wondering whether or not you 


agree with that. 
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: A Well, compared to,you | 
: know, the sort of general catagory .of minor river | 
; crossings in the Mackenzie Valley, I certainly don't. 

; there 1S “a vensideranieditterence between the characteris—| 
a tics of the so-called minor river crossings along the | 
a Mackenzie Valley route and the minor ones along the 

" East of the Franklins. 

: @) What about as compared to | 
5; the two you listed, the Kugaluk and the Hare Indian? | 
- ; A Well, you know, I haven't : 
at: really looked at it in that much detail and perhaps I | 
Ais should include maybe one or more of these minor streams 
Ai een ae general catagory, but on the level of analysis 

i iMatewerare wresently-at, I think it is a fair 

| statement. 

16 

0 Now, I believe in your 

a evidence that you stated that the East of the Franklins | 
= Route was practically the same length as the Arctic | 
3 Gas Route, and I am advised that from the Delta to | 
Ps Rainbow Lake the difference would he at least 60 | 
= miles and that the East of the Franklins would be | 
. 60 miles longer. Would you disagree with that? | 
A NO; moacon te think thatiie a 
af disagree with that. That isn't really much of a 

pi ‘difference. It may in fact be 60 miles shorter if | 
i: you take in all the twists and turns along each of 
i“ the routes, but on the basis of the map, they are generalj. 
it about the same length. | 
. i) So, it is a ‘question of / 
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how significant you regard the difference in length? 
In other words if it was 60 miles you wouldn't 
consider that to be all that Signicicanc: 

A Well, I am not saying 
that it is 60 miles further and, you know, I am 
even suggesting that too, at least at the Northwest 
Territories boundary, if you want to go over to 
Rainbow, well, that is really --I would aaree, ie 
you want to go to Rainbow and follow both routes 
along, and measure them to Rainbow, it would probably 
be a bit longer. To the Territories border it is about 
equal and dependina on the detail of measurement 
along each of the; say, preliminary final desion 
routes, East of oe Franklins might even be shorter. 

Q Tf I could now turn. to 
your mile by mile discussion of the Fast of the 
Pranklins —> 

THE COMMISSIONER: Li) sO 
are turning to another subject, would this be a 
good point at which to adjourn? 

MR. CARTER: It would, sir. 

. THE COMMISSIONER: All Pichi, 
WouWwi ead | OUrN) LO )o-=s 

MR. GOUDGE: 2 o'clock, sir? 

THE COMMISSIONER: 2? otelocks 
Oh, I was discussing our schedule in November yesterday 
and you will remember that I said that the week Gt 
November 10th presented difficulty because the first 
day, the 1Cth, Monday, is all right, but the second 


day, Tuesday the llth is Remembrance Day and so I said 
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we would not sit on Monday the 


Roed 
Cross-exam } 


I think what we ought to do 


Bin whiten would give us a sic a 


November the third, then we wi 


off, Monday the 10th, Tuesday th: 


will recommence on Wednesday th 


Unless there is some violent 
think that is what we will ¢c 
really lose any time. I am 
for that suggestion. 
MR. 
that when it comes to that Sai 
THE 


will adjourn until two, then. 


(PROCEEDINGS ADJOURNED) 


LY. ic at ei 
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(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) 
THE COMMISSIONER: Ready to 
goye din, iCar ter?i Vou just carryicon, af cou wall. 
MR wi (CARTER: Veryicgood), sin. 
Q When we adjourned, Dr. 
Roed, I was about to get into a consideration of the 
east of Franklins route, referring to the Mile by Mile 
description that you've given in the bound report. 
Howyamm che first section, Mile O to Mile 175,you 
POintvyout that two of the) featuresiare/ firstly: that 
the area is well-drained and also that the terrain 
is lower in relief. I'm wondering about those 
two characteristics and whether or not it's true, 


\ 
it's not true in areas of continuous permafrost and 
4 
na 


particular as we're dealing with here. Terrain with 
low relief is generally poorly drained relative to 
areas of high relief. 

A Yes, the answer to 
that question is "yes". But you know, we're talking 
about a comparative thing. I made the comment that 
it was genaglly of lower relief in comparison to 
the more rugged aspect of the terrain in the similar 
section of the Mackenzie Valley route. It was simply 
a comparison that along the Mackenzie Valley route, 
in that particular portion of the area we're looking 
at, the east of Franklins route crosses over less 
rugged terrain. Perhaps that's what I should have 
said. 

QO BEeCAUe eC) cdsy YOUrsSay , 


if you get into low relief you could have more problems 
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with drainage, particularly in permafrost areas. 

A Well, low relief doesn't 
necessarily indicate poor drainage conditions. Low 
relief refers to the difference between the low areas 
and the, nigh areas, wand 16 at°s only 100 teet, that 
is considered to be low, whereas say in the Rocky 
Mountains where you have a relief of 7,000 feet, that 
is high relief. Pagani VOU. TresCOntusing —= wel), 
perhaps -- 

Q I think you would 
Underetand. the,ditterence af) 1] could refer you to the 
mext Section, Mile 175 to Mile 300. Again you refer 
touphe seature Of bow, telief. is that not correct? 

x Eiicyshoincwpan tele c mohchemmg 
don't necessarily refer to it as a depressional basinal 
areas: along, the route. Jt. isi simply a relative descrip- 
tion more or less in comparison to the Mackenzie Valley 
FOULC.. Too mountainous an area, if you want to 
take the extremes. In other words, there's a gently 
rolling terrain with very few high hills to climb 
ang this wind of thing. 

Q Well, I understand that. 
In that section you refer to the route passing over 
the saddle of the Colville Hills. 

A vies 

Q And then”~in the next 
sentence refer to low relief, and I'm wondering if 
ite is not fair to say that there is a considerable 
a ai the elae tr ts tageiy high, partroulariy in 


crossing the saddle of the Colville Hills? 
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A Well, I wouldn't consider 
that a very high area. 

Q I'm advised that it's | 
an the order of four to 500 feét,,a'si that eaboutia the 


range that you'd expect? 


A Over that 50-mile 
Stretchpcyomrknow from one end to sthe other sathene -could 
be a difference of four to 500 feet, I'm not exactly 


Sue . | 


Q Well, as I understand youy 
GeSCription tor “relier"; Te’s not so much Looking at | 
it over long-range, but the difference is in -- | 
A Tidak S Shboghts 
Q So that was what I was 
referring to, and I'm advised it's in the order of 


four to 500 feet, in the silty area of the Colville Hills, 


the sadale of the Colville Hills. 


A Well, that's not my | 

information. | 
Q You disagree with that? | 

? A I would disagree with | 

lalsye gen | 
QO Now, you've told us | 


about the fluted moraine, and that it's the big advant- 
age of the east of the Franklins route. Could you 
peri us how many miles you'd have to cross fluted 
moraine at right angles? 

A I think I've indicated 
that there is an area between the southern fluted 


moraine and the northern fluted moraine where the 
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trend of the topography is at right angles. 


QO “hat would be the sect_on | 


on your figure 1 between the two circled areas. 
A That's correct. Now in 


all that entire area I would estimate that perhaps 
Tne eC te, 
half of it would befdirectly perpendicular to some of | 


the cCopodraphic” forms.” The ‘other half you can align it 


\ 
' 


along topographic forms locally. 
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2 Q We move next then, Dr. 

a] Roed, to the assessment between Mile 300 and Mile 600, 

3} and this is found on page 16 of the bound report. At the 

4 top of ‘that page’ you refer to Cg ladiolacustrimesch hope 

5 I pronounced that right, sand deposits which will allow 

6 | selection of a well drained route. I am wondering what 

7| you base that view on that these deposits are well- 

BT drained? 

9 : A Thistae one léfytheeareas 
10 that ft Llooked™- at ‘ina lrttle more detail onsraar | 
11 photographs of the area, and the features that I am 
12 | referring to here are a combination of the abandoned 
13 | strand lines, these old beach lines, and the silty 
14 | moraine that are preserved north of the Horn Plateau, 

15 there are grooves that form low ridges, and I should say 
16 | there are flutes that form low ridges and also there 

17 | are ridges of deep sand. These are indicated to be 

18 very well drained because of the vegetation on them and 
19 the general terrain characteristics in the area. | 
20 Q The next section is Mile 

21 600 to Mile 700, and =-- oh, I’m somuy,, before: ho \on== 
22 still in the Mile 600 to Mile 400, you mentioned the | 
23 pressure of karst features. Did the route as you 

m4. foresee it cross any of these features? | 
25 | A The corridor zone that | 
>I we are representing here could cross some of these | 
| tures. They are not known in any detail. I don't suppose 
a that they offer any problem with regard to pipeline in 
29 





any event, but they may offer problems for other con- 


ae SCLUCTITOnN purposes’. 
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Q Now, moving onto the next 


section, Mile 600 to Mile 700, and specifically: I. refer 


LP S62 


} 


| 
| 
| 
| 
| 
| 
| 


to the ground between the Horn Plateau and the Mackenzie 


River. Would it be fair to say that this area is 


relatively poorly drained? 


A From the indications that 


I have, the region is not aswell-drained as the rest 


or the route. 


. Q And could you expect to 


find frozenand unfrozen ground in this area? 


| 


| 
| 


| 
| 


A I would expect that there 
would be a -- there could be isolated areas of permafros 
yes. 

Q And these could cause some 


problems in construction? 


A I would expect so. 


Q Now, again you say that 


there are these strand lines in this area. Does the 


Corridor Tun parallel «or Perpendicular fo these strand 


lines? 

? A Well, what exactly are 
you referring to, what section? Could you refer me 
exactly to the paragraph -- the page? 

Q Again, on page 16, the 
second sentence is: 


"Careful selection to ensure a good route, es- 


pecially if strand lines can be followed." 


A O.K., I'm with you now. 
im sorry. Yes, these, strand lines are’ == they curt 
right around one plateau -- that is the Horn Plateau. 























11563 










“M.A. Roed 
' Cross-Exam by Carter 





It used to be an island when that lake was formed and 


4 


ae ee 


: 
: 
“ gome of the strand lines appear to curl] around at least 

ide * o% 7 “% pA _ 
“part-way. It would be my suggestion to follow those | 
t alee closely as possible along the route. ; 


ny 


*) So you would suggest that. 


“ as 
eine en Se aE 


Se aa: 
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the pipeline take a sort of a -- 


pe in SFeas Were Laere *e RY A broad curve there, that 


2S) TEGHt « 
F 218) And finally the section | 

Mile 700 to the Alberta border, is it not the case that | 
in this area as well you find poorly drained terrain? | 
mika aqceunt oF your Aeses'y T'would think there would: 
be some areas of poorly drained terrain, but I have 
“worked in that’ area myself, and it looked very good, 
Ogenerally speaking. I don't think, certainly there is 
not LS net? poorly drained terrain on that section of 
Wthe® route’ as the correlative section of the route. of 
“the Mackenzie River route. 

pegtre 6G thoresasesd 2092 St sh)! so that, if I can summ— | 

arize, what you are saying is that-in your view the 


Yeast of the.FrankTins route is better," but you don't 











go so far as to say you don"t “expeet- to encounter’ any 
problems on that route? “! 0 

Mas CABRST' is’ Correct |," sir. #1 
MH. MRA in yotr! Section’ We | 
wae You" Gaal’ with Vegisties and t-take it the 
er that the Togist#cs” Arébtams' ate” some- 


‘ 
ns oa in @ither the east of Franklins 
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1 A yes. 

2 Q Now form ehe ast of Fran= 
3h klin route, you propose these staging areas and then I 
1 take it that there will be winter roads in these areas? 
i A That's ‘rghit. 

e| Q Would these be required ta 
7 be in areas where there were no existing winter roads? 

8 A At the moment. 

9 i Q Yes. 

10 A Yes. | 
74 QO Now, have you taken costs | 
12 | into account of your assessment of routes and Aer tenenee 
13 | A We have done a very gen- 
14 eral analysis with respect to the increased distance 
15 of transport that would be required along winter roads. 
16 | That is trucking. We have not costed the trucking but 

17 we have determined the general magnitude of increased 
18 trucking costs which is the primary consideration with 
19 regard to increased logistics. 
20 Q Novz,ePrron could refer 
21 you, sir, to your chart with the dots on it. 

ae THE COMMISSIONER: The exhibit? | 
23 MR. ANTHONY: Table 1 

aa MR. CARTER: Yes, Table 1. 

25 | MR. ANTHONY: I believe the twa 
26 | figures and the tables were provided separately, but Tes, 
21 THE COMMISSIONER: Figure 2 

28 | On Ergure, 17 

“4 MR. ANTHONY: Table 1. 

een | THE COMMISSIONER: Right, right. 
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Gross-Exam by Carter 


MRa IGARTER;:...0 The dots or 
the black marks depending upon how good your route is, 
your first category in this rating,is,sensitive terrain, 
and bearing in mind some of the oonsiderations that I 
asked you about in the mile by mile routing, I wonder 
if you still agree with the small dots that you have 
given to the east of the Franklins and the edge of the 
Shield route, or whether they mihmt not be given a 
moderately sized dot? 

A No, I am sticking with 
this presentation as it is, and I would like to add ae. 
this *grapnic portrayal is an attempt to simplify the 
general conclusions as a result of this work. 

Y Moving onto your Section, 
"Construction problems". I ask a similar question and 
do so, because-under the east of Franklins you've given 
it the small dots and as you stated, you will require 
these winter roads over to the Franklins route, and I 
was wondering if in view of that, do you still consider | 


Gonstructiontasinotimuchiofsa.problem on that route? 


* A I still .do, and the reason 
being that these construction problems are probably | 
related to terrain sensitivity. The terrain sensitivity | 
is much higher in the Mackenzie River Valley than 
either of the two routes which is a fundamental part 
of my evidence. Therefore, construction problems, 
comparatively speaking, do not change. 


Q Well sir, you've got a 


category on the top with "terrain sensitivities" and then 


you've got another category for construction problems, 
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CrossExam by Carter 


and 0 take Tt that you are talking about something 
different than just terrain Sensitivity. 

A Construction problems 
in relation to sensitive terrain.You will note that 
the east of the Franklins and edge of the Shield route 
both have very little sensitive terrain in them, in 
comparison to the Mackenzie Wiver Valley. Therefore we 
would expect that the construction problems would be 
in relative scale to that. 

Q But you acknowledge that 
you could encounter ice content in the terrain east of 
the Franklins? 

A Yes, I acknowledge Chiat, 
but I want to stress as my opinion that you will not 
encounter the amount of ice and the included problems 
along the east of the Franklins route in the scale that 
that is well-documented along the Mackenzie River Valley. 

Q Now, Still dealing with 
your category of construction problems, your edge of 
the Shield route is given in small dots as well. I 
note you have a separate category for major water 
crossings and I take it from that in assessing construc- 
tion problems on the edge of the Shield route you haven't 
included in that assessment the construction problems 
in crossing the large bodies of water. | 


A Thats trighe. 
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M.A. Roed 
Uross-pxam by warrer 


Q And fn Lie en Cacegory 
construction materials, the edge of the Shield is 
given a small dot. I am advised that particularly 
along the northern part of that route and again erebab ie 
around the major lakes there could be a scarcity of 


good construction materials. Would you agree with that? | 


A What kind of construction | 
maerials? 

Q I beleve I'm talking about 
sand and gravel. | 

A There is a possibility. | 


However, looking at the entire route, over the entire 
rourenits certainly Erb ers to me that there are many 
more sand and gravel deposits along the entire route 
as compared to.the Mackenzie Valley, and I think it 
is a possibility that you will find isolated localities 
where sand and gravel will be a problem; but they are 
comparatively few. 
I might add that we did not 
consider bedrock as a potential aggregate source, and 
along all routes there is a fair representation of 
bedrock, if that kind of material has to be used. 
Q On page 11 of your 
prepared evidence, you refer to the report of the 
Pipeline Assessment Group and the fact that they have 
a number of criticisms of the Arctic Gas route and 
I'm wondering if that's not mostly a function of the 
time spent evaluating it, whether or not it's quite 


likely that if either the routes proposed by yourself 
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1 were subjected to the same scrutiny, that they might 

“i just come up with as many points of concern. 

3 | A I think the whole point | 
4 of referring to that report supports the idea, of Lookin 
3 at alternative routes. We have with the knowledge of | 
6 | the sort of fundamentals that have been outlined by 

7 the Northern Pipeline Group have been able to locate | 
8 a route that in many cases circumvents any concern | 
9 that as they xrelate it in this report. | 
10 : Q There may, however, 
ll be problems perhaps as yet unforeseen though, in these | 
12 routes proposed by yourself. | 
13 A Yes, there oould be. 

14 | But certainly they 

15 wouldn't be of the magnitude from the standpoint of 

16 the terrain, as is already documented on the Mackenzie 
ad River Valley. 

| 

18 MR. CARTER: I have no further _ 
19 Beane, thank you. 
20 | 
21 _ ME. GOUDGE: | 
22 Mr. Commissioner, I might 
23 begin with Dr. Roed by asking, not having been here 

24 yesterday, so I'll be certain, whether or not the 

ale five exhibits attached £o this. report are to be treated | 
26 as evidence? I understood from this morning's ely anee 
27 and a brief look at.the transcript that they are not. | 
28 | MR. ANTHONY: I believe, Mr. | 
22 Commissioner, the appendices are part of the report | 
30 and evidence before you. What is not part of the 
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M.A. Roed 

Cross-Exam by Goudge 
evidence before you is environmental overview appendix 
ie 

MR. GOUDGE: The other four 
appendices are then? 

MR. ANTHONY: The other four 
may be referred to and were prepared by Dr. Roed or 
under his supervision, as a background in support of 
some of his conclusions in the evidence he's presented 
in his statement. 


p MR. GOUDGE: Thank you. 


CROSS-EXAMINATION BY MR. GOUDGE: 
Q Dr. Roed, you begin your 
prepared testimony with a brief recitation of what I 
woule “calTY "the Demiew teas corridor development where 
you say that on page 1 of your prepared evidence: 
"That a major and far-reaching implication 
of any potential transportation route is that 
once a single facility is established for 
whatever reason, it is difficult if not 
impossible ‘to curtail vadditieénal“facPilrtires 
along the same general route." 
You are “familiar; Yi"take“it, with the pipeline guide- 
lines? 
A Generally. 
Q Yes, and I take it you'd 
agree with me that they assert that as a kind of 
principle as well; is that so? 


A yes. 
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M.A. Roed 
Cross-Exam by Goudge 


@) And imssact (imsofar as 
pipeline development is concerned, they dictate it 


as a kind of consequence, is that so as well? 


A i'm) not tsurexsi tmpreally 


not familiar in that much detail with that document 
you referred to. 

Q And you gave in answer 
to Mr. Carter this morning one or two examples of 
where imperically it's been so that a second, third, 
and so @n facility has followed the route of the 
first. Did I understand you correctly in that? 


A Yes. 


Q Do you know of any cases 


where there has been strong objection to further 


facilities following the route of an initial facility, 


and yet further facilities have followed that first 


Pac tirty > 


A Precisely I don't. Not, 


you know, except for the example that I've related 
with the Banff National Park. 

Q Was there opposition in 
that case to the subsequent facilities foliowing the 
toute OL the original facility? 

A Well, there's certainly 


Opposition to the twinning of the TransCanada Highway 


right now, and I'm not sure whether that has advanced 


to the stage of actually proceeding, regardless of the 


opposition or not. 


Q Would you agree with 


LES68) 





me that the principle of corridor development is perhapg 
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Cross-Exam by Goudge 

1 a tendency rather than any kind of imperative. 
2 | A Well, I'm not sure what 
3] kind of corridor development you re talking about, but 
4 - the kind of corridor development that I am talking 
5 about is one that is based upon long-range planning 
5 a complete inventory of physical biologic resources 
at and a thorough treatment of socio-economic and environ- | 
| mental factors, and at that stage perhaps we would be 
9 able to choose the best corridor. That is the kind of 
10 | corridor development I am talking about. If that meets 
a your definition, then I would , agree with you. 
12 | Q The principle of corridor 
13 | development I refer to, though, is the tendency of 
14j further facilities to follow the route of the first 
15 facility. You'd agree with me that that tendency 
6 Sx1sts? 
17 | 
18 | 
19 | 
20 | 
pa 
22) 
ms) 
24 | 

| 
25 | 
26 | 
27 
28 | 
29 | 
30| * 
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Cross-Exam by Goudge 


A Yes. 


O Would you agree with me that 


it is not an imperative, it is simply something that 
emperically has appeared to be the case? 


A Yes. 


@) There's nothing inherent 


in nature that requires further facilities to follow 


the routes of the first facility. 


A Not necessarily. 

QO Te 1S proven tobe “the 
case in many instances. Would you agree When, tlrate 

A Would you repeat the 


question again. Certainly be the case that --~- 

is Further facilities have 
tended to follow the route of the first facility in 
an area? 

A Yes. 

Q I am interested in 
pursuing a point raised by Mr. Carter this) morning. 
Would you aqree that the Mackenzie River itself 


7] a Pransportarion facility? 
A Yes. 


O And that there is a 


telecommunications facility alono the Mackenzie 


now? 


| 
| 
| 
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Cross-Exam by Goudge 


Itsthe corridor. principle, is.sound, isnit it so 
Ehat the first route in this area has already been l 
chosen? | 
A By who? ; | 
THE COMMISSIONER: By nature. 
A From the standpoint of | 
development, I certainly acknowledge the obvious 
use that the Mackenzie River offers. That is something 
that we didn't plan. It was there to begin with. Now, 
what we have been, if you like, chosen to decide is 
whether we want to maintain that area as a major corridor} 


The evidence that I am presenting to you suggests that 





it should not be maintained as a major transportation | 
corridor, that from the standpoint of terrain sensitivity 
and other resources thet may occursin the. north, .that : 
it is not an appropriate place to maintain or build 

up a corridor. We do not necessarily have to 

follow nature. We have the facilities to, not See ee 


follow nature in this particular case. 


Q Dr. Roed, | 





| 
you ask us to prefer either of your two easterly | 
routes because they are preferential not just for the | 
first lacs lity, the qas, ]ines but for subsequent Pactlits 
ies. 

A ~lHnat,1s.right, ves. | 

Q I am suggesting to you | 
that the first facility has been. built or has been in | 
existence along ae Mackenzie Valley and if your 
corridor development principle is correct, it will, to 


| 
GUGLe wou, be difficult if not impossible to curtail | 


a 
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Cross-Exam by Goudge 


additional facilities along that general route. 
ai A What facility are you 
talking about again? 

Q I am talking about sub- 
sequent transportation facilities following the initial 
facility,which I have put to you, in the Mackenzie 
Valley is the river itself. 

A But that is not man- 
induced. 

O But you agree with 
PeeemereLt 19 a CLansportation facility. 

A Certainly, but at. is. not 
man-induced. 

Q Isn't it though in some 
sense misleading to make a comparison between the 
three corridors that you pose as if there were no 
initial facilities in any of the three when there is 
Diyeaack an anitial facility i one or the three. 

A No, I don't agree. I 
feel that the basis of my comparison, that terrain 
sensitivity fundamentally, and the other features that 
we pointed out is a solid base on which to decide 
on where to put the next route. 


QO Bue tt Le .not a fair 


* comparison, is it to assume that there are no facilities 


extant in any of the three routes. 

A There certainly is no 
comparable natural facility that has been naturally 
used by activity up and down the Mackenzie Valley, 


chats) right. 
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Cross-Exam by Goudge 


O In only one of those 
three corridors, the Mackenzie Valley, does that 
eccur, Lsn' et "chat so? 

A Wo that’ 1S not so. 

We have another general area of transport that has 
been used cuite extensively in recent years, and I ar 
referring to the Great Bear River, for one, and 
secondly I am referring to what has been referred 
temas Dénison's Ice Road,which is a series of 
lakes that connect Great Béar River =~‘or Great Bear 
Lake with Yellowknife. 

(a) Is Denison's Ice Roac 
along or approximatelv along aun ee GE Sour -Lwo 
easterly corridors? 

A It is aporoximatelv 
aiong the Edae of the Shield Route. 

0 i“see. 

THE COMMISSIONER: What was 
the other thing you said besides Denison's Ice 
Road? 

A The Great Bear River 

and 
barae/road system, taking supplies in and out Of 
Fort Franklin, Great Bear Lake and Echo Bay Silver 
Mines. 

MR; °GOUDGE: That is a right 
angle, though, sir, to the three proposed corridor 
reutces Yrs lt not? 

A Pardon me? 

@) That -facvidey does not 


run along any of your three corridors, it runs at 
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Cross-Exam by Goudge 


right angles to all of them. 


A That~isersont.. 


THE COMMISSIONER: What is the 


silver mine at Echo Bay? Is that Terra? 

A NO ite lL Sp bhcko) bay 
Mines,.and..there is also Terra Mine, also, 
there are two mines there. 

THE COMMISSIONER: At Echo 
Bay? 

g A Yes, well, they are 

very close together. 

THE COMMISSIONER: And now 
they take the ore out by barge, do they, or how do 


they get it out? 


a I think they fly some of 


it out, some highgrade material out, but the copper 
rich concentrates are stockpiled and are taken out 
by barge. 

THE COMMISSIONER: In the 
summer. 

A That is Tight. 

2 THE COMMISSIONER: Do they 

take them north or south? 

A They take them south 
and put them on the railroad. 

THE COMMISSIONER: Onto the 
railway. 

A Onto the railway, yes. 


Well, I think they do truck some out also. 


| 
| 











= FS | 
=) 
3 

, 

a 


el 


at kg 





atesetaet 


ALLWEST REPORTING L-TD. 


BURNABY 2, B.C. M.A. Roed 




















Cross-Exam by Goudge 


MR. GOUDGE: Do they take them 


out along the Mackenzie Corridor, sir? 
A Yes, -- well, partly, 


yes. 


e) Now, Dr. Roed, turning 





if I may then to the kind of general planning technicues 
you have used in approaching this comparison, 
you, give us alist at the top, of page three of your 


prepared evidence, certain. factors that you use in 


your initial comparison. Are those factors an inclusive} 
list of the factors you used to compare or were *here | 
others? 

A These are the -- the 

have | 
list that I/suqgested should be used and cenerally 
speaking I would say chat we have tried to relate 
Portis List, ves. 

@) You say in column two 
yndek terrain, that aesthetic potential is a factor 
to be used to compare. What do you mean by that? 

A Well, I mean by that, | 
the concern through my experience that Tendeceoe 


architects have in the planning, environmental planning 


of route selection, and what they like to see from 





my experience with them is something that blends with 


the terrain and vegetation patterns rather than some- | 
} 
thing that is in contrast to them and that is basically | 

| 


what we are talking about. 
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Cross-Exam by Goudge 


We start in the beginning with 


the highest aesthetic potential. 

Q Which I take it is 
land,minus development without development. 

A Well, that S ragnt, but 
if you're talking about a linear pipeline and you're 
talking about a linear fluted moraine, it's just a, 
you know, somewhat highly compatible combination and 
it would be fundamentally aesthetic. 

: Q If aesthetic potential 
then is at its highest, land without development, 
using that factor of comparison only, would you agree 
that your two easterly corridors rank ahead of the 
Mackenzie corridor? 

A Yes. 

Q There is a wilderness 
factor attaching at present to the two easterly routes 
which . one cannot attach to the Mackenzie route. 

A We have not considered 
that aspect. 

Q Well, surely it's built 
into your aesthetic potential factor. 

A No, that. isnot. what I 
mean. By "aesthetic potential" I do not refer to 
wilderness classification. 

Q I see, so you haven't 
used a wilderness factor in comparing these three 
routes? 


A NO, Lf have: not. 
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Cross-Exam by Goudge 

Q But you would agree with 
me that if you did, the two easterly routes would 
rank below the Mackenzie Valley in terms of what one 
youre develop. 

A They could. 

Q Well, they would, wouldn't 
they? They're not developed corridors, the Mackenzie : 
corridor has some development in it. | 

A Well, the corridor, an 


general yes, but it just depends on where you place 


the pipeline finally in the Mackenzie Valley. It could 
have really no relation to existing development 

along there. I mean it might be, if you're talking 
about the river, the pipeline is quite a ways from 

the river in places. 

Q Well, I'*m talking about 
the Mackenzie corridor as compared to the east of the 
Franklin corridor as compared to the edge of the Shield 
corridor, and I suggest to you that if you rank those | 


three in terms of wilderness potential, one must rank 


more easily developed on that criteria. 


the Mackenzie corridor below the other two, and therefore) 
| 


A I would have to, you know, 


| 
agree with that in general. 


a 


| 
Q Yes. You say in your 
prepared evidence that comparison at the early planning | 


stage yields the three corridors you've spoken to us 
| 


about. Do you have any comment on the Fairbanks corri-' 


dor, using these criteria? 


A Well, actually, yoyknow, 
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I don't have a comment on the Fairbanks corridor. 
My study was restricted to the Mackenzie Valley area. 
Q Then on page 11 of your 
prepared evidence, you say at the first full paragraph: — 
"While further analysis and research is required 
to Se potential problems of logistics and 
ENS 
te eee that the disadvantages would 
be outweighed by the other advantages of these 
alternative corridors." 
iit interested, Sir, that that paragraph suggests 
some kind of trade-off process that you went through 


Heingeche, factors. | have just referred to. Do I 


read that paragraph correctly? 


A Taking all those factors 
into consideration? 

Q Yes: 

A Yes. 

Q Could you give us some 


assistance as to how you went about the trade-off 
process? Was it intuitive? Did you quantify? 

A We isms Gan ust re= 
late uao) you, .go0ind back to this diagram in Table 1, 
you know, thaels basically, Le s.the synthesis of that 
table. 

Q Well, let me put it to 
you this way: How did you decide to put a big black 
ball under the Mackenzie Valley column for sensitive 
terrain, and small black balls beside the other two? 

A Well, very simple because 


the Mackenzie Valley contains more sensitive terrain 
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1 than the other two routes. 

5 Q So you really have 

3 three categories. | 
4 A SASS 

5 | Q Good, moderate, and bad, 
6 or whatever. 

7 | A More or less, yes. 

8 | This 15 justvsstrictly a | 
9 | general comparison. | 
10 | Q And then I take it what | 
ll} you do in order to give the prize to the two easterly 
12) corridors is to count up the number of big black | 
oe balls and give the prize to the fewest number. 

14) A Vouccould do that, ves. 

15 | 0 Was that the way you did 
16) it? 

Ly i A I hadn't counted them 

18 up and given them a weight. But perhaps I should, | 
19 sometime. | 
29 Q Was there any other | 
21 process you went through to determine that the two 

22 | BAS Lemiy corridors are preferable? 

23. : A NO, “there wasn't, not 

Fa from a -- 

ou Q i Jtake tte that from 

26) terms of these factors appearing on Table 1 you gave 

oo Hl each of them equal weight. 

28 | A Yes. 

2 Q Now sir, coming to the 

30 | 


two corridors that you spoke about in most detail for 
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us, dealing first with the edge of the Shield route, 
are you familiar with Dr. Rampton's report for the 
Environmental Social Program called "Terrain Evaluation, 
Mackenzie Transportation Corridor, Northern Part"? 
A MES. 
MR. GOUDGE: Mr. Commissioner, 
Le wouldebe user, - think, for all of us af this 
were filed as an exhibit. Dr. Rampton isn't a witness 
Dube thank) Ehato1s not pertinent. It“s a report 
Enat ws here and is available to all. 
THE COMMISSIONER: Well. it 
will be marked as an exhibit. 
(REPORT OF DR. RAMPTON "TERRAIN EVALUATION, 
MACKENZIE TRANSPORTATION CORRIDOR, MARKED 
EXER iT. 300) 
ME. GOUDGE:.Q In, those 
three areas dealing with the edge of the Shield route, 
Dr. Roed, I wasn't sure from your answers this morning 
whether you have any opinion on how the water crossings. 
on that route would likely be made by ship laying from 
barge, laying off the ice, do you have any opinion as to | 
that? - 
A Generally I am not a 


marine engineer nor am I a pipeline engineer, and -- but 
it would seem to me that the simplest way to lay that | 
pipe would be to lay it off the ice. | 
Q I see. You simply say, 
I take it, because under-water pipe has in the past 
been, laid by each of those three methods, that it 


could be laid in this case. 
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A Well, the idea is taken 
from Polar Gas research group right now, and I'm not 
aware of whether the pipe has actually been -- this 
has actually been done. I understand from Polar Gas 
Reports that this is the way they intend to go about it. 

Q You'd anticipate that 
they would have concern about ice thickness supporting 
their pipe-laying machinery? 

A Wes. 

(6) And presumably you would 
have some concerns about ice thickness on these two 
major lakes for the same purpose. 

A I would think so, yes. 

QO I ‘bake at, though, you 
have no doubt that the ice thickness would be suffi- 
cient to support pye-laying machinery? 

A Nob at this stage, but 


it would be a factor that would hae to be -- 


QO Pets a possibvlery. 
A Yes, 
O Now, dealing with the 


logistical difficulties that your easterly route, even 
the east of the Franklin route raises, you suggest 
initially three supply points, as I understood you. 


A Basically, yes. 


Q Three major staging pointg. 


ieake 1t trom a mathematical calculation that that 
would mean each major staging point would supply up 
to roughly 400 miles of the length of the route. 


A Well, -- 
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Q The one in thefniddle 
supplying one == 

A Tess 

Q -- 200-mile stretch, in 


elther direction Lor example. 


i Yes, LL -don 2 shink it%s 
A000 miles. £ think the route is less than == 

Q PE your say Lees G00 mies 
from top to bottom, then the middle point of supply 
is 400 ee Or 300 miles. 

A OTK. 7 200 mites each 
Way thie sorgnt, chat 6 correct. 

Q Now that means that 
you're talking about three or four construction 
spreads, if a spread deals with say 50 or 75 miles. 

A Mest 

Q I suggest to you that 
you'd need a large number of staging points, many more 
than three £0 properly supply the line. Would you 
agree with that? 

A Nag tem tet 2. woke 
agree with that. 

Q That isn’t your  tield 
of expertise in any event though, is it? 

A Welidye t cnink ts a legi—4 
Gal Kind of appraisal, LI think that it could be done, 
I don't think you need particular expertise to comment 
on something like that. 

~Q Would you agree that if 


more supply points were necessary, that there would he 
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a concomitant increase in the number of access 
roads required to the east of Franklin corridor? 

A I do not foresee any 
access roads except up the Rory Lake Valley. 

Q Well, come with me so far 
as to make an assumption that more than three supply 
points are necessary on the Mackenzie, and assume 
they are. Isn't it so that each supply point must have 
a supply line into the east of Franklin corridor? 

A They'll be located 
pretty well right..on, the corridor. There will not 
be any additional -- in fact in many cases there will 
be less access road required along east of the Franklins 
as there is presently proposed in the Mackenzie River 
Valley. Now I'm not talking about the access road | 
along the route itself. 

Q I'm not sure I understand 


Wo poste ano Let me tery. tO approach it. this way. 


You've named three staging areas. One near, Fort 


Providence, one on the Great Bear River, and one at 
Inuvik. 

A Yes. 

Q lf more supply points are 
necessary, would they not be supply points with, per- 
haps we've got a semantic problem, with locations on | 
the Mackenzie River from which equipment and machinery 
could be transported to east of the Franklin corridor? 

A If more are required, 
yes, that's correct. 


Q Yes, and if more are 
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required, the increase in numbers of access roads is 
going to increase the environmental impact caused by 


Construction coniteast tom the (FranklLin-‘corridor. 


A Mest 
Q Now, Sir, you say one of 
the advantages of you: -- well, before I pass to that, 


the same is true, is it not, of the edge of the 
Shield route? 


A Yes. 


11584 


| 
} 
| 
| 


O Now, one of the advantages 


you speak of for the edge of the Shield route is that 
it will provide a corridor accessible to mineral 
material in the Shield, is that so? 

A That is a possibility, 
yes. 

QO irae tt Evi tS so? 
though, that the mineral material in the Shield is 
in the main likely to be found a good deal east of 
the edge of the Shield corridor, within the Shield 
itself. 

A Well, not necessarily. 
E thankethergetistlote ofupotent@al ali®around*the 
edge of the Shield in a200-mile band, if you like. 

Q But within the Shield 


rather than along the edge. 


A Oh yes, it's within the 
Shield. 

O pee). 

A As far as base minerals 


a¥e concerned, yes. 
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Q So that any facility 
designed to haul out that material would be some 
distance at least to the east of a pipeline along 
the edge of the Shield. 

A Thet'’s correct, yes. 

Q Now sir, you spoke about | 
another advantage of the edge of the Shield route, 
Menely,~ its LOCAtiLon —= near its northern terminus, 
if I can put it that way, related to the potential 
gas deposits, and I would like a relteration, £rom you, 
sir, of the report that you used to base that opinion 
on. The opinion I'm speaking of is the location of 
the potential gas-bearing body. You mentioned a report 
this morning. | 

A Ves and thas 1s a eporec 
that was done in-house by the Northern Assessment 
Group by Mr. Jim Shear who evaluated generally, not 
specifically fo r this evidence, that I had access to. 

MR. GOUDGE: Sir, I wonder 
if Mr. Anthony might. give us that report? 

MR. ANTHONY: Mr. Rominesi baer 
I checked on that and I understand that that is not | 
a completed report, but the aspects of it related to 


the identification of the sedimentary basin had been 


completed and was provided to Dr. Roed, and so there's 
a portion of it has been provided. The report is being 
completed and will be tabled as a report Of “Ehis 
Inquiry, for eee Northern Assessment Group available 
HO. Ghas Enc cys 


THE COMMISSIONER: The reporter 
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advises me she has to change her tape, so maybe we 


fo 


could stop for coffee now. 
MR. GOUDGE: Yes srr. 


THE COMMISSIONER: And come back 





| in a few minutes. 





(PROCEEDINGS ADJOURNED FOR FEW MINUTES) 
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1 (PROCEFDINGS RESUMED PURSUANT TO ADJOURNMENT) 
| THE COMMISSIONER: I think 
3 | that Mr. Goudge has some further questions? 
4 MR. GOUDGE: Yes. Just a 
5 few more, if I may, Dr. Roed. 
| @) Turning really finally 
7} to the East of the Franklins Route that you were 
By speaking about, you drewa contrast, as I understood 
3 you there, between the terrain characteristics of that 
10 corridor’ and the Mackenzie corridor, and let me see 
11] if I understand the highlichts of the difference 
12 | you drew. I take it you see a difference in the 
| cyl amount of ice-rich glacial lake silts that there are 
al in each of the two routes? 
A Yes, 
4° O And I take it that the 
oi large number of deep valleys in the Mackenzie Route 
2 give you some concern as_ well? 
a A Yes. 
ei O Veria carn to Msaye that 
i those are the two major factors, at least in the 
44 Mackenzie (houre thatscausesyou concern? =-- the large 
e3 amount of ice-rich glacial lake silts and the petat ica 
ea large number of deep valleys? | 
$7) A Yes. 
ei O Now, the East of the 
| ce Franklin Route on the other hand, I think, you say, 
28 | tata von. belt or narrow, ridges of till, basically: 
: 29 


A Yes. 


B23 20| Q ino. PT think 1 ais) your 
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hope that the pipeline could be built on the tops 
of those ridaes? . ' 

A Yes. 

Q And you feel that the 
tops of those ridges would presumably prove relatively 
less troublesome? 

A tno 1S Ligne. 

@) And would avoid a number 
of stream crossings that occur in the Mackenzie 
corridor. 

A Yes. 

1@) Now, let me make a com- 
parison for you between the Mackenzie and the East 
of Franklin Routes and deal first with the Mackenzie 
Route. Would you aqree that insofar as we talk about 
deep river valleys, the major area of concern runs 
from, say, the Willowlake River in the south to the 
Thunder River inthe North? 

A Yes. 

@) And insofar as we worry 
about ice-rich silts on the pipeline route in the 
Mackenzie, the major area of concern at least runs 
from River Petween Two Mountains on the south to the 
Gibson Pass on the north? 

A Yes. 

QO There may be one or two 
other areas of concern, for example, the area between 
Fort Good Hope and Thunder River further north and 
the area in the vicinity of the Mackenzie River 


Crossing upstream from Fort Simpson at the south. 
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| 
| 
: A That asonrseht. | 
a @) The major area of ice- 
3 rich silts is the area between River Retween Two / 
4 | Mountains and the Gibson Pass. 
>| A Yes. 
6 | 0 Now, let me switch 
| over to the Fast of the Franklin Route and ask you 
| 
a whether or not the area of fluting, which you 
9] spokenabout, that sprovides, the» best).pipeline) building 
“| route is-not the area from, say, the northwest corner 
ity @= GreatyRear pLakesdown through atjleast»part of the 
i | 
39 || 
one | gnecasyousealled the southern area of fluted moraine. 
t 
+3] A Yes, I think so, yes, 
\| 
14) if I understand the question. 
a ) Wells puteitethis way. 
a6 Meu SseypocelLauncderstandasyou, |that-theisouthernearea 
7 | 7 
| Sarslutedimorainep,onwtherpBastrof-the Rranklin«Route 
18 | is very good for pipeline construction. 
| 
19) A Yes. 
29 | O And it is very cood becaus@¢ 
| | 
21 of these long flutes that you spoke of that may run 
VD) 
eal up to a hundred miles. 
23 A Yess 
yA 
sas | (@) Now, where do you 
25 | he . ; | 
- 4 place the southern limit ef that verynqgeode pipeline 
| | 
ee 
“© pbuilding land? 
ay A Approximately at the 
| 28 |i | 
Ze | morthern: flank.o£f! thenaHern |Mountains; the }Horn)Plateau. 
a 
2 QO Is that what you attempt 
2 | 
me to indicate hy the southern boundary of the south 
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Cross-Exam by Goudge 


Cnere = 

A Yess 

Q == On exhibit one, or 
table one, the attached figure one attached to your 
evidence? 

A Yes. 

0 Let me sugcest to 
you that the southern limit of the very good land 


May tbeviratneraturther north than ‘that andi ‘that: i.cthere 


are in fact some east-west flutings that cause concern 


in the area, for example of the Willowlake River 
depression. 


A Mire tsoutiiern rpomti1on tof 


that areas aalittlecmoretdifficult than ctherrestcof it, | 


and! soll looked sat tthat ity a little more detail and I 
was convinced, myself, that a line could be chosen 
through that slightly more difficult area that would 
be entirely compatible with the characteristics of 
the East of the Franklin Route. 

@) You would ao with me at 
least this far, though, that the southern area of 
vour southern circle on figure one is more difficult 
than the northern part of the southern circle on 
figure one? 

A Ittmay notcbe;, but it 
could be. 

O CouldclItaskeyou totge to 
the Glacial Map of Canada, if you would. I looked at 
it at the break. 


Now, Sic, ceudd*ven peintcout 
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L roughly where the northern edge of the Willowlake 
| River depression is onkvourhEast-.of _the.Franklin 
3 Corridor? 
7| A YeSsn leihinkeit is..this 
5 area thativouw avetreterrangites right...inehere., Is 
6 that’ correct? Do you want my macnifying glass? 
7 fe) Let me. point. out,to you, 
8 sir, what appears to me, at least, to be east-west 
9 fluting on the East of Franklin Route that would run 
10 approximately from the north edaqe of the Willowlake 
11 River depression. 
12 A They are shown distinctly 
134 onthe tGlaciah MaptofeCanada jand.I.don't argue that, 
at | but if you take a look at the ERTS photographs here, 
+a | you will see that there ae a very short area here, 
16 | where the terrain does have the east-west trending 
> in features. 
oe The route that I envisage here, 
eel it comes richt around here and follows this fluted 
- moraine and strand-lines and this is the difficult 
oe area that we would have to take a close look at 
= and to jump over to these flutes here. So there is a 
-& very small area in that where it does go across some of 
| an these east-west terrain features. 
| 
| ie QO Let me suggest to you, 
‘et Six, that the southern limits of the qood north- 
| -Z south flutes ceases at about the north edge of the 
| a Willow lake River Been en as shown even on the 
| p? ERTS photograph, do you agree with that? 
ce | | A No, I don't think that I 
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Cross-Fxam by Goudae 


could aqree with that because we have done some 
work in here and I think with further detail that a 
route that is either EoOllowing istrand=14nes: or these 
Subdued fluted moraine features can be chosen, but 
I would agree that the features are more subdued in 
that area. 

O Well, let me ask you to 
COwus Pp siryeon the part of your corridor south of the 
Willowlake River depression, down, Say, tO ror’ 
Providenee and ask you to compare that to the 
corresponding portion of the Mackenzie Corridor and 
ask you whether you agree with me that the Superiority 


of your route in that segment is less pronounced than 





the superiority of your route in the segment immediately, 


N@wehe 








Pad ea | 


Heat .Aat Oi 2 eeeree 


/ 
wm vo wet e208,? 


<p -apyeoee? dete datbw oot Bliiu0' i 
tab qaeetat iy (atte t Dee ote, ae aow > 


- J Ps ” . wawyre Bl iat s7ouo7 l« 
2S ‘ | ‘ | 


= 


me Gedut? Senbdire 
2 
4 es? De bivaw T 7 


s3%6 Joa 


{ 
eine win otetwolti¥ is 
a j asnubivy 519 }° 
‘ ay no? onogesitol ; 


7 1 + teow Dry 426 i =s 


‘ -oPgatiia oat , 
2 7 s 
_@+10n ie! 


~“ 
7 





ALLWEST REPORTING L-TD. 


BURNABY 2, B.C. 














MOA. Roed 
Cross-Exam by Goudge 


A At the level of the work 


that we have done,-I'm afraid I just can't comment on 


ehact 

Q You aren't prepared to 
agree or disagree? 

A Trak s.r iGqhees 

Q You've no doubt though 


thatthe superiority of your route in the area immed- 
iately north of the Willowlake River depression is 
substantial over the Mackenzie Valley corridor in the 
same latitude. 

A Yes'. 

Q. Now let me take you toa 
comparison of the two corridors further north, at the 
north end. I took it from your answers this morning 
particularly to Mr. Carter, that you agree with the 
general proposition that as you go further north into 
the continuous permafrost area your chances of getting 
ice-rich soil, even in till, increase substantially. 


A Yes. 


Q leneakecr mst erOmechat that 


you would anticipate some ice problems, some ground 
ice problems, even in your east of the Franklin route 
at the north. 

A Yes". 

Q And would you agree then 
that a comparison of the northern segments of the two 
corridors does not yield a marked superiority to the 
east of the Franklin corridor? 


A Yes. 
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1 Q I come back then and ask 
a you to agree with me that the major area of Superiority 
| of your east of fine Franklin corridor to the Mackenzie 
A corridor is the southern area of fluted moraine. 
| A I would agree with that, 
6 | yes. 
z QO Dr iROed ye Dra f Rutter 
Ss yesterday enlightened us with his east of the Franklin 
9] route. Would you agree that it takes in the area of 
10 | most advantageous superiority? 
| A No, it doesn't. 
12) Q Because it's further | 
13] west? 
14] A Because it's further 
15} west and the flutes in that area are short and dis- 
16 | continuous in comparison to the flutes in the southern 
17 | belt that I've outlined here. 
+3] Q The flutes in both your 
19 | routes, both his and yours, in that area run north- 
20) south, no doubt about that? 
21) A Pardon? 
22 | Q The thuites- am bothyzoutes | 
a4 yours and his, in this middle part of the route, run 
24 | north-south. 
25 | A I bel veve Sone 1, believe SO} 
=e} QO Can I describe it this | 
270 way, that both you and Dr. Rutter,at least in the 
28 | 


i middle Mackenzie section of your routes, are talking 


t about parallel zones of fluted moraine? 


30 | 
ioe eset A Yes, they appear to be. 
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id Q Would you advise that 
2 there is any gain to be made by examining not simply | 
3 | twordl stance eeeraees as you propose, but a variety a 
4) routes which may in every case take account of this | 
5 middle section east of the Franklins? | 
6 | A Yes, I think that would | 
sh be advantageous except that on the level of work that | 
8 we have done, we feel that we have identified themost | 
2 suitable alternate routes. | 
10 - QO There is no need, however | 
V1 to build along your entire corridor to take advantage 
12 | of the area in which you say there is the most marked 
13/| superiority? 
14 A No, “Lesyou-re talking 
Lu about some combinations, especially in the northern end, 
16 | of “the’ route’, “yés) *Tagree “with that. 
17 | , Q Or the southern end. | 
18 A It would depend on, you 
19 | know, an analysis. I would certainly have a wide open | 
20 mind in that respect. 
| 
Zi). Q Yes, your most strongly | 
22 Rela position is to mdepart® from “the proposed Mackenzie | 
23 Valley route in its mid-section so to speak. | 
24 A That is the most strongly | 
25 4 presented area from the standpoint of terrain sensitivity. 
26 | THE COMMISSIONER: From the | 
27 | standpoint of what? 
28 | A Terrain sensitivity. 


} MR. GOUDGE: Q It's in the 
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M.A. Roed 
Cross-Exam by Goudge 


Lake to the Willowlake River depression that you see 
the biggest superiority for the east of the Franklin 
route. | 
A Major superiority, yes. 
MR. GOUDGE: Thank you, sir. | 
Those are all the questions I have. | 
THE COMMISSIONER: All right. 
Any re-examination, Mr. Anthony? | 
MR. ANTHONY: No eee een 
Mr. Commissioner. 
(WITNESS ASIDE) 


MR. ANTHONY: I wonder if we 


may have your indulgence and the indulgence of 





others here for a few moments, if we propose to proceed | 
onto new matters, in that Dr. Rutter and Roed will be 
able to catch the plane, I was wondering if they could 


have just a moment so they could take the maps down 


and file them away so that they can catch the 5:30 


| 
plane? | 
THE COMMISSIONER: Certainly. | 


It's not possible to leae the maps with us, I'm thinking 


| 


| 
| 


about that map on the far left, so is there a problem 


| 
| 
e | 


here? If they've been marked as exhibits we don't mind 
releasing them into the custody of Drs. Rutter and 


Roed, but we should really make some arrangements to 





get them back or to prepare copies for them, whatever 
suits all of you. 

MR. ANTHONY: Well, I'm not 
sure whether these are being used presently or not. 


MR. ROED: Well, there is 
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2 another set ERTS mosaics and you're certainly welcome 

















2 | Poaniavesinisy seta fet bsiam anys wayec- 

3 THE COMMISSIONER: Well, could 
4 you leave the whole batch with us? I thnk one is ours 
6 anyway. 

6 | MReogrROEDsr Yes. buat D think 

7 | it stmtthis one. —But you can); havesithis: one. 

3 | THE COMMISSIONER: Oh, I see. 
9 MRe “ROED =] da havet nor.ob ject ion 
10} to that at lall. 

12 MRowvANTHONY: Disthey aren't 
1D being used they can all be left here, and if necessary 
i3By we can make arrangements -- 
14 | THE COMMISSIONER: Why don't 
15 i yousijust ‘leave them on the wall then for now and they 
ee will be marked as exhibits? 

Li | MR... ANTHONY: FINE. That woul 
Pl conclude eG dence then, sir 
19 | THE, COMMISSIONER: Well, thank 
20 you very much, Dr. Roed. We certainly appreciate your 
211! taking the trouble to acquaint us with the work you'v« 
29 done in defining these two alternative, alternate routes 
D3 to the pron cean gas pipeline. I should say for your 
24 benefit and that of Dr. Rutter that while you know that 
254 we did consider alternate routes at some length in 

26 | Whitehorse, last August, and we were considering the 
27 evidence of Commissioner Parker and Dr. Weedon from 

22 Alaska earlier this week- We are expecting counsel 
29 for Foothills in due course, and other counsel to make 


| 
30 | further representations based on what alld you 
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l have told us about alternate routes and when counsel 

A have decided what they wish to say on this subject, we 
31 will be in a position tO -geat least I will be in a 

4 | position to consider the further course of the Inquiry 
5 in relation ~to,these alternate, routes.,1, think it is 
ral a question of giving some consideration to those 

| routes, if any, that the Inquiry should give further 

8 | consideration to at this stage. In any event, it has 

9 been most useful and at the very least it provides us 
10 with a backdrop against which to consider the proposed 
val Mackenzie Valley line, and more than that, it gives us 
ea an opportunity to consider these alternate routes. 

13 | I say this for your benefit, Dr. Roed and Dr. Rutter's 
dl benefit so that you will understand what our next 

15 | step is in considering these alternate routes. 

16 | So thank you very much, Sir. 
17 | MR. ROED: Thank you very much. 
18 MR. GOUDGE: Mr. Commissioner, 
19 | it will serve the continuity of the Inquiry perfectly 
20 | for those remarks to have been made, because Mr. 
211 Hollingworth advised me at the break that he has some 
22) | remarks to address to you, sir, on this very question, 
33 | to put the poets posi teon.~..berhaps,, since ,it.can 

| 

24, be done quite shortly, he might do that now, with 

25 | your permission. 

26 MR. HOLLINGWORTH: Thank you, 
vag] sir. This may or may not be a contentious issue, but 
“eh this is the statement of Foothills. 

25 | te as Foothills* opinion that 

it has already complied with the requirements of the 
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1 Inquiry in respect to both alternate corridors and 

4 alternate routes. Foothills takes this position on the | 
Y | 

3 following grounds: In the expanded guidelines on | 

4 page 9, the government recites that it is prepared 

5 to receive applications to construct within broad | 

6 | corridors, one of which is along the Mackenzie Valley | 

7 region in a broad sense. The Foothills application 

8 is for authority to construct within that broad corridon. 

9 There does not seem to be 

10 any other reference to corridors other than on page 9, 

11 and so it is Foothills conclusion that there is no 





the word "corridor" in the broad sense used in the 
guidelines. There is reference on page ll, to "alternative 
pipeline routes". 


12 requirement to put forward alternate corridors, using | 
THE COMMISSIONER: Excuse me, 














17 would you repeat that thought? 
| 
18 MR. ROLLINGWORTH: Yes sir, in | 
| 
19} fact I can provide you with a copy of this statement. 
29 THE COMMISSIONER: Oh, good. | 
MR. HOLLINGWORTH: It's not a | 
\ 
224 very good copy, but I think it will serve the purpose. | 
=) THE COMMISSIONER: All right. | 
o . 
= A one-page document, that's a unique event inthis | 
25 
i) shy Tatepa ess Where -- | 
M R. HOLLINGWORTH: It was the | 
- . 
sy third paragraph which I just read, sir. 
- THE COMMISSIONER: Let me 
293 : 
just read that. | 
30] MR. HOLLINGWORTH: Yes. 


bn 
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Yes, all 


Continuing 
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: THE COMMISSIONER: 

2 Bight, Garpy.ons 

= MR. HOLLINGWORTH: 

4 then there is a reference on pace eleven to alterna- 
S tive pipeline routes. Foothills understands the 

6 





reference to mean alternative locations within a 


chosen or desiaqnated corridor. With specific reference 


to the Foothills application the obligation then 


is to consider under (iii) other pipeline routes within 


the Mackenzie Valley Region, the corridor defined on 


page 9 of the expaned guidelines. 


Other locations considered 


by Foothills or its sponsor Alberta Gas Trunk Line 


have been dealt with earlier in the Inquiry. 


Alberta 


Gas Trunk Line was a member of the study group when 


it considered a route west of the Mackenzie River and 


then for the reasons given by Arctic Gas witnesses, 


changed(fe the;-~) that should be east of the Mackenzie 


route. 


That evidence which included - 


THE COMMISSIONER: 
: MR. HOLLINGWORTE: 
read "east" rather than "cost", sir. 
THE COMMISSIONER: 
to, the ae? 
MR. HOLLINGWORTH: 


Mackenzie route. 


Fast what? 


That should 


Then changed 


East of the 


That evidence which included 


the reasons for the change is as applicable to Foothills 


AS eit ds sconAnohic, Gas. 
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Secondly, the Foothills 
location panel testified as to the many miles of route 
where the Foothills location differs from that or 


Arctic Gas havina considered and rejected part of the 


Arctic Gas Route, those rejected segments might be 





considered alternate to the Foothills route. 


As Arctic Gas has led evidence | 





on its route, there seemed little point to Foothills 
attempting to duplicate it merely to go through the 
motions - of satisfying paragraph (iii)of the expanded 


quidelines 





For these reasons it is 





Foothills! submission that evidence relating to 








ms alternatives to the Foothills route with the broad 

15 Mackenzie Valley corridor is already before the 

az | Inquiry. 

17 | Lastly, it is perhaps worth 

8 recallina that the Minister directed the Commissioner | 
19 to nals iiaeride relating to the difference between | 
2) the Foothills proposal and the Arctic Gas proposal. | 
at It may well be in the light of that sirectién Vt hat -al- | 
Ne though Foothills may be required to go into the | 
of question of alternative routes in more detail in some 

24 | other form, the Minister intended that)! 2 would not | 
i | _ be necessary in this Inquiry for Foothills to go | 
a | any further in respect to alternatives than Arctic Gas 
gi has already done. 
aie It is all of that reasoning | 
iy that has led Foothills to the position not to lead | 
ett any more evidence on alternates than that which has | 
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already been given. | 

THE COMISSIONER: I would be 
inclined, Mr. Hollingworth, subject to what counsel 
may say, to agree with you that Foothills has indeed 
complied with the guidelines. What concerns me is a 
larger qegien and I address it to all counsel. 

At ‘the end of the Inquiry 
we will be faced, counsel in making their submissions 
and ee I in making my report, with the necessity 
of making Bone assessment of the alternate routes. 

MR. HOLLINGWORTH: Excuse me, 
sir, may I interject? 

THE COMMISSIONER: Yes. 

MR. HOLLINGWORTH: Do you 
mean when you say alternate routes, the Fairbanks 
Corridor and Fort Yukon Corridor when you make that 
comment? 

THE COMMISSIONER: Yes. 

I am throwing these thoughts out for counsel to con- 
sider and at some later stage you can a@iscuss it 
at a meeting of counsel and decide whether you want 
to say anything about it. If you don't that is all 
right with me. It may be that we have gone as 

far as we%should in the consideration of alternate 
cormidaeen The impact on the north, if an alternate 
corridor were utilized, might be very much greater or 


very much less than the impact on the north Lf 


pipeline were built along the Mackenzie Valley Corridor. 


Le may be that some reference to those alternate 
Pare a J 


corridors should be made in my report. I want you 
meen ; 4 


i- 
“i 
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tp i 
eat Re about this and make submissions on 
that question to me’ in due course. 

ve: If that is so, have we gone 
as far as we ought to in the consideration of the 
subject? Bo, counsel -~ and this has nothing to do 
with whether Arctic Gas or Foothills has complied 


with the guidelines, it seems to me they have, and 


have gone as far as we can. gens them to do,at this 


stage -- but the question Pthat you all should consider 


is unetner there is anything to be gained by giving 
any further consideration to any of the alternate 
corridors. I address that®to you, Mr. Hollingworth, 
on behalf of Foothills, because Mr. Gibbs and you, 
acting on behalf of Foothills, have on many occasions 


sought to demonstrate that the gas from Prudhoe Bay 


in Alaska can be taken out by the Fairbanks Corridor. 


If that were to be done it would no doubt enhance 
the likelihood of the all-Canadian delivery system 
being adopted eHar you, on behalf of Foothills have 
urged. 

Now, I thought that if you 
-- I thought, that Foothills would tell the Inquiry 
at some stage, you see, you asked me to make an 
order that) Arctic Gas provide the segmented cost 
comparison as between the Mackenzie Valley line and 
the Fairbanks line. Now, you tell me today that 
you have gone as far as you feel you are obliged to 
ado under the Le guidelines. I agree, I think 
you paves wii thought boas you were going to tell 


me something about whether you thought the Inquiry 
Wass % 
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should pursue the Fairbanks route any further and I 
thought that other counsel would tell me whether they 
felt the Inquiry should pursue the Fairbanks route or 


any other route any further. 





‘ Now, I am not asking any 
of you to decide what you want to say about this 
now, but to think about it. It seems to me that 
if the Inquiry were to seek to go further into the 
suitability of any of these alternate routes we would 
be confronted with a very serious question relating 
to the whole course of the Inquiry. 


I think we have gone as 


far as we are obliged to go under the Inguiry's terms 
of reference and under the expanded guidelines. What 


I want to know from counsel is whether counsel tak e 





the position that the consideration so far of these 
alternate routes has brought us to a stage where 
we should examine any one of the alternates, or more 


than one of the alternates, in greater detail than 





we have. I don't think the Inquiry has any obligation, 

at this stage,to do so under its terms of reference. 

It may be that we ought not to do so. I am simply 

concerned that counsel should address themselves to 

that question, that is, think about it, consider it at a 
| meeting of counsel, if you wish, and certainly, each 

one of you is free to tell me where you think we ought 


to go with respect to those alternate routes. 


as we can be expected to go as far as we usefully 


| 
| 
Maybe we have gone as far 
| 
| 
can go, because there are limits to what you can do in | 
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L an Inquiry, constraints of time and so on. 
2 Well, I hope that I am making 
3 myself Hoatonabie® clear’ 

4 MR. GOUDGE: Sir, if I micht 
5 ‘offer this one comment. It seems to me, respectfully, 
: as if there are two issues. The first, raised by 
7 Mr Ho¥lingworth, directly concerns whether or not 
8 Foothills has complied with the guidelines, tabling 
9 the statement that they have tabled today, simply 

10 in order to preserve it. I may say that my lack of 

11 reaction is not pes as an indication of approval, 

12 but they have, we may wish to take the position on 

13 consideration that they have not. I trust other 

14 counsel will adopt the same sort of look at it and 

15 react attitude. 

16 As to the second question 

a7 which is of importance for the entire Inquiry as well 
18 as any one participant, I suggest, sir, that we 

19 list that to be discussed at the next meeting of 

20 counsel to be held when we reconvene in order to 

#1 canvass every individual 's position as to whether 

ok they wish to call further evidence on an y of these 

a alternate hg. 28 because, aS you say, Sir, if that 

a is the case, and they do wish to call further evidence 
4 on any of these other routes, there may be first 

26 | objections by any one of the individual participants, anc | 
=) secondly it may in any event be an input that oucht 

~ to be had in determining where we go from here. 

29 
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i THE COMMISSIONER: Let me 

Z just say this so Mr. Gibbs and you can consider it, 

8 Mr. Hollingworth.’ You persuaded me to make an order 

4 that there would be a segmented cost comparison between 
5 Fairbanks and Mackenzie Valley, and I'm not discounting 
6 these other alternate routes that have been discussed. 

fi Now, if because the point 

8 that Drs. Rutter and Roed have made, is a point that 

s still remains to be considered, even if you adopt the 

10 Fairbanks route for taking out Prudhoe Bay gas, you 

jal got me to make that order. I made it. Arctic Gas has 
a2 complied. We now have a segmented cost breakdown 
13 comparing Fairbanks, the Fairbanks route to the Macken 
14 zie Valley route. Having obtained it, does Foothills 
es say, “All right, we've seen the figures, it is clear 

16 that Arctic Gas is right as they insisted when we eee || 
Ge their evidence at Whitehorse, and that the Fairbanks 
18 route is not a practical route for the delivery of | 


Prudhoe Bay gas because the constraints of costs are | 
so very much greater than in the case of the Mackenzie | 
Vailey Route" or does Foothills wish to say, having 
obtained that evidence pursuant to my order, "We think | 
there should be a further examination of this route"? | 
Now maybe you have nothing | 
to say. I'm not asking you to do so, but I must say that 
I was sort of suspended in mid-air waiting for the other | 
shoe to drop and you didn't drop it today. | 
MR. HOLLINGWORTH: Well, sir, | 
I do want to get instructions on this, but my prelimin- | 
ary remarks would be this, and I would like to distinguish 
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between the position whether Foothills ought to 


advance evidence of its own, and what Foothills chooses 


to do, subject to your consent, on the basis of 


representations by counsel, what Foothills chooses to 


do with the representations made by Arctic Gas. 
I think there is a difference there. 


Im certainly not stating in 


11607 | 


this statement that we're going to take the figures that 


Arctic Gas left with us and do nothing further with 
them. In fact it's our desire to cross-examine Mr. 
Dau on those figures. 

THE COMMISSIONER: Yes, in 
fact he was to be cross-examined last week. 


MR. HOLLINGWORTH: That's 


correct. As far as presenting evidence of alternate 


corridors, ‘Foothills takes the position that the 


expanded guidelines don't call for that, that they 


call for a discussion on the routes within a corridor 


on which the government is prepared to receive appli- 


cations. Now the: fact that Arctic Gas has chosen to 
present evidence on alternate corridors is neither 
here nor there with respect to Foothills' evidence 
in chief, I respectfully submit. 

THE COMMISSIONER: Well yes, 
I think you have complied with the guidelines. TI am 
noti asking you to do anything, let alone requiring 
you to do anything,except to tell me where you stand 
on the Fairbanks corridor on the evidence that was 


adduced.» You don't have to tell me now. 


MR. HOLLINGWORTH: My feeling 
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is, and I may be completely wrong on this after I 
receive instructions, but my feeling is that we do | 
want to do something with the figures that have 
been provided to us by Mr. Marshall, but I don't 
believe that we plan to call rebuttal evidence, aie 
that's what you have in mind, to say that the Fairbanks | 
route is much to be preferred. 

THE COMMISSIONER: No. 

MR. HOLLINGWORTH: I don‘t 
expect that, and my preliminary feeling on that would 
be that it would be completely outside the terms of 


reference. 





THE COMMISSIONER: Well, that's | 
my concern and that's wy I wanted you to -- 

-MR. HOLLINGWORTH: But Iwill | 
certainly put my mind to this and discuss it with Mr. 
Gibbs. 

THE COMMISSIONER: I think we 
have reached the borders of the Inquiry and I am 


anxious to know whether anyone wanted to stick their 





big toe across the line, and Foothills looked as if 
they were ready to, and -- well, that's. fines I 
think it's important that we enter this and that you 
give it some thought. 

Well, thank you again, Dr. 
Roed. I have a horrible feeling this isn't the end 
of the afternoon's evidence. 

MR. GOUDGE: Mr. Commissioner, 
I was about to say we have one more item on our agenda 


| 
| 
for this week, and if we could prevail for another hour | 


| 


— 
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and a half or two hours, I think it would be possible 

to complete that today. I'm in your hands though, sir. 
THE COMMISSIONER: Well, all 

right; let's Start; but I'‘give ‘you fair warning this 

is the third week in a row that I've been sitting and 


to be fair to everybody I don't want to be trying to 


assimilate things when I'm no longer able to. But let's | 


start and see how far we get, and if we don't make 
any headway we'll have to come back tomorrow. 

, The next item on the agenda 
would then be Mr. Carter leading the evidence in chief 
of Arctic Gas' first panel in Phase 2-3. 


MR. CARTER: We have finally 


arrived at Phase 2. 


“THE COMMISSIONER: Well, make 
it snappy then. I've only got until Christmas. Well 


go ahead, we're late in the day. I was thinking of 


_a cartoon that appeared six months ago. 


MR. CARTER: We wasted a bit 
of time with Mr. Hollingworth. I think his worry is 
that he might have to change the name of his company, 
if he got away from the Foothills or something. 

THE COMMISSIONER: That's a 


devastating remark. 


MR. CARTER: The first panel, 


sir, is made up of a number of witnesses but the evi- 


dence in chief I propose to have read in by Miss 


Gretchin Minning. She has been sworn, if I could just 


briefly review her resume. 
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Miss G. Minning 














In Chief 

i MISS GRETCHIN MINNING, sworn: 
2 DIRECT EXAMINATION BY MR. CARTER: 
3 | Q Miss Minning, you are | 
4 present a senior staff geologist with Northern Engineer-+ 
) ing Services? | 
6 | A Yes. | 
7 Q And with respect to your 
8 education, you received a B.Sc. in geology from 
9 Lawrence University, Wisconsin, in 1965. | 
10 : A That's tconrects | 
11 Q And your Masters in | 
le geology from the University of Washington in 1967. 
13 A Phat's correct. | 

| 
ia Q And you're a member of 
15 the Geological Association of Canada, the Association | 
16 of Professional Engineers, Geologists & Geophysicists 
17 of Alberta. 
18 A That is Correct. | 
19 i Q From 1967 to 1973 you 
20 


were a scientific officer in the Terrain Sciences 








21 Division of the Geological Survey of Canada. 

22 A That 's correct. | 
23 Q And in 1973 you joined | 
24 tee S 

25 | A Trat = correct. | 
26 Q And your publications are | 
27 listed in an appendix. | 
28 A Thats correct. | 
29 Q Your responsibilities | 
30 with Northern Engineering relate to the geological | 
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Miss G. Minning 


| 
In Chiet 


aspects of the terrain crossed by the proposed pipeline, 

A That's correct. | 

Q Now, if we could begin 
with the evidence, I'd ask you, Miss Minning, to 
indicate while going through the evidence which of the 
witnesses the evidence relates to, and this will be 
helpful for my friends in cross-examination. | 

A The title: 

"The Impact of the Pipeline and Mackenzie 
Corridor Development of the Physical Environment." 

First neading, “lercain. 

This section will be led by R.A. Hemstock. First 
comments, general: 

The soil, bedrock, and surface 
conditinns along the eee pipeline route are 
highly variable but nevertheless classifiable into a 
number of discrete terrain units. Although terrain 
typing provides useful general information on the 
physical and engineering properites of the surficial 
materials on the proposed route, this information is 
necessarily subject to the range of variability inherent 
Within each terrain unit: For this reason, Arctic Gas 
does not propose to use terrain typing alone but to use 
terrain typing in conjunction with on-site examination, 


extensive drilling and sub-soil sampling, and considera-| 


{ 
i 


tion of environmental factors in the development and 





application of final geotechnical and other pipeline- 
related designs. 
Most of the area traversed by 


the proposed pipeline route has been glaciated except | 
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for a small area in the mountainous region of the 
interior alternative route and west of the Firth River 


On the coastal. route. The glaciated areas are char- 


| 
| 


acterized by a variety of soils including till, glacio- | 


lacustrine silts and sands,and glaciofluvial sands, 


silts and gravel. 
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. volume of the upper 15 feet. In its grosser forms, 


G. Minning 11613 
In Chief 


The organic content of ‘the 


surficial materials . varies markedly along the route. 





This is due largely to the differences in drainage 
Anes CL Mace. 

Ground ice content in the | 
surficial materials is also hichly variable and is 
dependent largely on the texture of the material and 
climate. Along the Coastal Plain and in the Mackenzie 


Delta, ground ice may comprise more than 50 percent by 


the ice occurs within the Sort matrix as predominately 
horizontal, very thin to thick, as thin reticulate ice | 
reins, ano as vertically-oriented ice wedae polygons. | 
In the same areas, dry soils - especially coarser-graines 
ones - may have eq reais ground ice content. 

In general, permafrost is 


~ 


continuous alona the proposed coastal and interior routes 
north and west of Fort MacPherson. To the south ae), ae es 
discontinuous permafrost zone, permafrost and non- 


permafrost areas are intermingled. On the proposed 


route, the first extensive patches Ol sUunELOZen cround 





occur in the, vicinity of Fort Good ticpe. ' The 


ratio of non-permafrost to permafrost terrain increases 


from north to south. The coarser-textured, better 
drained and exposed sites are often unfrozen to 


substantial depths, whereas the finer-grained soils 





which commonly underlie the flatter and wetter around 
with a thicker organic cover are frozen at shallow 

depths throughout the year. North of Wrigley, perma- 
Frost terrain is generally dominant. At about the 60th |} 


parallel, permafrost is Largely limited to patches. 
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L Because of the inherent 

2 variability in soil, climatic and permafrost conditions 
; along the proposed route, the impact of the Arctic 

: Gas pipeline on the physical environment will also 

: be variable and dependent on specific site conditions. 
6 For Anstance, the ampact) ‘oficacchilled« pipeline ‘on the 
m physical environment will depend on whether the ground 
8 HomeGoOsen Or Unizrozen, and Lf it is frozen on the ice con 
? tent. If the ground if frozen, the potential for 

- eee heaving due to operation of the chilled pipeline 
oe Witla phe. Low whereas;bhe spotential fier thaw settle- 

12 ment following clearing of the right-of-way or surface 
13 disturbance may be high. If the ground is unfrozen, 
the potential for frost heave under certain conditions 
Ho may be high whereas the Pedenen for thaw settlement 
16) will be nil. 

Be Subheadina two: Permanent 

_ and Temporary Land Requirements. oi eacwilitatbe the 

7 construction of the pipeline and ancillary 
~ fiacd lLities| Arctic: Gas) has; applied in qeneral for a 

=o 120 foot right-of-way for the 1150 miles of pipeline 

- within the Yukon and Northwest Territories, the right- 
. of-way itself would require about 17,250 acres of 27 

se square miles. This includes the requirement for 

aie additional land at major river crossings. 

a) In- addition to the land 

ae required for the pipeline rioght-of-way, approximately 
ay 273 acres or 0.4 square miles, within the Yukon and 

oF Northwest Territories will be required for es on ee, 

TREES oft compressor stations, 971 acres or 2.9 square miles, 
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1 
for the construction of 66.5 miles of permanent project 
2 | ; . | 
roags, 2410 acres or 0.8 square miles for construction | 
3 P 
-of airstrips and 185 acres or 0.3 square miles for 
4 | 
wharfs. 
5 ; | 
| In total, the estimated permanent 
6 | 
| land recuirement is 21,109 acres or approximately 
7 | 
33 square miles within the Yukon and Northwest Terri- 
8 | 
\GIE LOSS 
2) 
The temporary land requirements 
10 eae Z : 
within the Yukon and Northwest Territories include 
ia } 
| BOOM acres Or 6.1 square miles, for borrow pits; 
R2 | ; a ; 
297 acres or 0.5 square miles, for material stock pile 
13] 
Sites; and 1195 acres or 1.9 square miles for the 
14 | ; 
| construction of 238 miles of temporary access roads. 
15 ; . 
The total temporary land requirement is 5412 acres or 
16 | ; ; 
| approximately 8.5 square miles. 
ley a . c 
| The fLorecoing estimates © 
18 a 
the tempoary and permanent land requirements include 
a9 
the Bast of Fort Simpson route relocation, but not | 
290 ; 
the possible Cross Delta alternative currently under 
21 . i] ; 
consideration by Canadian Arctic Gas. 
7.9 | 
ae 3 { 
- Subsection three, Borrow | 
23 
Reguirements. I will he the preson speakina to this 
24 | | 
} section. The major requirements for borrow materials 
25 | : Len hae | 
| will be in the construction of pipeline facilities 
26 | 
which include permanent access roads, airstrips, and 
A 
| compressor station pads. Lesser quantities of 
28 | 
i borrow will also be required for the construction 
25 | 
of drainage and erosion control measures, for slope 
30 | | 


Sg ea | Stabilization, and for the construction of a surcharce 
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berm: over a selected portions of the pipeline ditch for 


control of frost heaving... \Therquality,of grade or 


} i 


material needed will vary depnending'upon the specific 
i. 


application. «For example, .coarse aranular material 


Mav He Pequlre¢d sTOr che GOonseructbion of, certain 
' 
\ 


eeeune and erosion control measures while the main 


oe 
requifements for borrow for the surcharge berm are 
{ 


that it} provide weight and that it is stable in the 
j 
Opa UiBkozen CONG it1.0n,. 


erty instore! ,..avproxi mately 


on 


{ 4 
{ 
LO be ecdell LOD ali CONSLEMUCEION requirements fcr 


the™.Ga Suita eS et stnewpipeline penth of phe 
‘\ 
A 

60th parallel. Borrow requirements for Operations 
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\ The <ocatwon of wpmefer nec 


\ 


and wposenon are included in these figures. 
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\ . 
alternate borrow \sources are shown on the pipeline r 


\ 


} 3 \ 
Mapsapontained in Section 13.4a.2 of. the Application. 


Current, estimates show 26 horrow sites will be recuirec 
fy ] 


\ 


on the '\ pipeline seqment hetween the Alaska/Yukon 
g 


me . 


border fakd the Travaillant Lake Junction... A require- 


MentiLs estimated for cabout,.72,bormow pits onthe »pir 


e 


seg ent between Richards Island and the Alhberta/ 


Northwest Territories border. 
} ' 


{ 


The majority of the  horzrow 


pitts will be developed and worked in the winter 


oS Se Most of thesaccess swoads connecting the bor 


ath haud destinations willbe winter ox 





roads. . Borrow pits which will be used during 


Gary 
ajfll seasons will have permanent access roads. 
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“she a slide presentation at this point. 


























d this will be spoken to by G.L. Williams. Arctic 
: Gash, s attempted insofar as possible to minimize 


F # 
een ¥ ; 


‘the impact on the physical and living environment by: 
ni 1) judicious route selection and avoidance, where 
“practical of potentially sensitive permafrost and 
terrain; 

2) development of Arctic construction techniques 
“tO minimize terrain disturbance; 

ua) development of a chilled pipeline system; 


faire 4), restoration and revegetation; and, 


ae) incorporation into the pipeline system desiacn 





_) measures for drainage and erosion contol, and for 
tig Yope Se abeation. 

oe * 

we Saction 4.1, called Route 

The route selection and refinement criteria 
have been Considered) in detall @s part of -- 

THE COMMESSITONER: This 2s 

Ne onatt tng that Mr. Williams will speak to ? 

cae A This 1s. right, this 

will be an expansion of point one of those things that 
BF just read to you. 

The route selection and 
refinement criteria have been considered in detail as 
part of Phase I. Arctic Gas has undertaken and is 

Gent Maing to undertake studies aimed at route 
‘efinement and epee venent in the overall pipeline 
design. Arctic Gas recognizes that as the result of 


1 


"detailed site investigations and drilling which form 
RS a a af We 





Point four, Mitigative Measures 
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part of final design, further changes in the route 
may be indicated for environmental or geotechnical 
reasons; however, it iS anticipated further 
changes inthe proposed route will be relatively minor. 


4,2) Arctic Construction. 





Arctic construction technigues have been described by 
the construction panel and will not be discussed meeea st 
here. They would include such measures as the use of | 
fill rather than cutting to achieve qrade, use of snow 
| 

roads and hand clearing. | 
4.3) Chilled Pipeline. Once | 
in operation, a buried chilled pipeline will act to 
Maintain the permafrost along the line. | 

4.4) Restoration and Revegeta- 
tion. This will be spoken to by D.L. Dabbs. Following 
pipelaying and backfilling of the ditch, the plant 
cover on the pipeline right-of-way will be restored as 
completely as practical. Following winter construction 
the right-of-way and backfill mound over the pipeline 
willbe seeded and fertilized. Revised revegetation 
specifications and techniques of implementation are 


contained in Appendix C. 


As a possible aid in revegetation 





in revegetation in tundra areas, approximately the 
! 


upper 18 inches of the tundra will be strippned from the 


i 


ditchline prior to ditch excavation and stored outside the 


| 
spoil bank area. Following ditching and backfill operat-| 


| 


| 
| 
| 


the organic material will serve as a mulch for re-estab- 


ions, the organic material will be replaced on top of 
the backfillmound.Eveh if only a small amount of the 


tundra vegetation survives this harsh treatment, the 


lishment of the tundra vegetation and provide agged in 
sulation to the backfill mound. 
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Miss G. Minning 
In Chief 


ABieY 


On slopes greater than 32% 
it may be necessary to provide extra treatment over 


and above seeding and fertilization to establish an 


erosion resistant plant cover. This treatment may take 


the form of hand planting of shrub cuttings separately 


or together with the laying of erosion control mat 
to prevent washout of seed and fertilizer and to pro- 
vide an insulative cover. Abandoned roads and borrow 
pits will be recontoured and seeded. Borrow pits 
May require extra treatment in the form of salvaging 
organic overburden prior to operations in the pit 
followed by the replacement of the overburd en which 
will be mechanically worked into the soil, followed by 
seeding. 

The applicant recognizes the 
variability of climatic conditions which may affect 


the success of-re-seeding programs. A right-of-way 


surveillance and monitoring program will be established 


to detect and identify areas which require further 
treatment in the form of seeding, fertilization or 
hand treatment on the ground. Maintenance of the 
right-of-way will continue for the lifetime of the 
project, though it is anticipated that most areas will 
have a stable plant cover established within the 
first three to five years. 
There will be a slide presen- 

tation here on re-vegetation. 

| 4.5. Drainage and erosion 
control and slope stabilization measures. The tech- 


niques for both drainage and erosion control and slope 
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Miss G. Minning 

In;Chieft 
stability having been illustrated by the geotechnical 
panel called in Phase 1, and the hydrological design 
methodology has been fully outlined in a report 
entitled: "Drainage & Erosion Control - Proposed 

Measures and Description" 

(Northern Engineering Services Co. Ltd., 

March 1975) 
The slope stabilization techniques have been outlined 
in "Slope Stability in Permafrost Terrain" (Northern 
Engineering Services Go. Ltd., December 1974). 
Hydrologic considerations will be dealt with later 
in the testimony. 

This is sub-heading 5. 

Impact Assessment, this will be given by R.A. Hemstock. 
Under this Section 5 is ML, impact on resources. 

The project will require use 
of 33 square miles for the life of the project and 
temporary use of an additional 8.5 square miles of 
land in the pel orcas Land reguired for the right- 
of-way will not be preempted for exclusive pipeline 
use,.as trapping,.hunting,.etc..can, carry on over 
the right-of-way. Given the vast land area of the 
Territories we do not consider this impact to be 
Significant. 

With respect to borrow, the 
DIAND granular materials inventory has estimated 
reserves in the Mackenzie Valley to be in excess of 
900 million Be rae The total requirem-ent of the 
Arctic Gas project for DIAND Class 1, 2 and 3 materials 


is estimated to be about 30 million cubic yards. This 
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Miss G. Minning 

In Chief 
represents approximately 3.4% of the total reserves. 
Accordingly, ample reserves would remain to meet fore- 
seeable requirements, although we recognize that be= | 
cause of uneven distribution of resources some long 
hauls may be involved. 

Bee. Lmpact of construction) aa 
The removal of vegetation and damage to the organic 
mat are the major causes of change to the existing | 
thermal regime in permafrost terrain. Removal of the 
vegetation, for example, could result in a decrease 

| 

in surface insulation and alterations in surface re- | 
flectivity, thermal conductivity and diffusivity of the| 
organic mat, rates of evapo-transpiration and other 
micro-climatic factors. Where these conditions do 
occur and they are not offset by cover restoration and 
re-vegetation, changes in permafrost terrain can result 
in an increase: in the thickness ofthe active layer 


and ponding and channelization of surface runoff. 


‘We recognize that in those situations where the depth 


of the active layer is increased, a potential for cee 
karst development does exist and that direct measures | 
for the control of drainage may be required. Distur- | 
bance to the organic mat will be minimized in Arctic | 
construction areas, cut grading will be kept to the | 
minimum, and construction will utilize snow roads and | 
working surfaces. | 
On slopes and sensitive | | 

| 
terrain (for example, at a few river crossing Lose ueae | 


clearing of the pipeline right-of-way may be left until | | 


immediately prior to pipe-laying operations to minimize | 
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Miss G. Minning 
In Chief 
degradation following disturbance. In such Situations | 
the implemen tation of erosion control and slope | 
stabilization fat ae will be carried out immediately 
following pipeline construction. As pipe-laying and 
construction of erosion control measures will occur 
prior to snow melt in the same winter as construction, 
there will be little requirement for temporary erosion | 
control measures. Similarly, gravel fill may be placed 
immediately following pipe-laying operations on slopes 
that are potentially unstable on thawing. The gravel 
fill significantly increases terrain stability if | 
degradation occurs following removal of the forest | 
cover. 
The maintenance and/or augment- 
ation of snow cover on the right-of-way will be a 
feature of Arctic construction provides a protective 
cover over the ground vegetation and provides a base 
for construction of snow roads for the movement of men 
and Bere hice tan equipment. The snow road tests demon- 
strate that the impact of construction on vegetation 


along the right-of-way, protected by a snow road,will 


be minimal and recovery of the vegetation will be rapid, 
Terrain modifications caused 
by the development of borrow pits and quarry Sites, 
construction pads, and access roads are themselves 
changes to the natural topography that will persist. 
However, the total area involved is relatively small 
and for the most part will be restored for wildlife. 


Where appropriate, these areas will be recontoured anc 


re-vegetated prior to abandonment. 
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Miss G. Minning 
In Chief 
In summary, it is our opinion that the impact 

of construction activities on terrain will not be 
srdnificant ser of arhong7term, mature. 

oF Si Impact of operations 
and maintenance. The operations and maintenance 
activities have been described in detail in Phase l. 
As the anticipated risk of a major failure is very 
low, so too is the likelihood of major terrain 
disturbance resulting from unscheduled repair 
operations. Flexibility in scheduling permanen_t repairs }j 
will lessen the risk of significant terrain damage. 
If damage does occur,restoration and re-vegetation will 
be carried out. Routine operations and maintenance | 
will primarily employ aircraft. Overall we are of the 
opinion that the impact oF operations and maintenance 
on terrain will be minimal. 

Section 5.4. >This section 
will be presented by J.I. Clark, called impact of 
a chilled pipeline. The plan calls for the pipeline 
to be operated in a chilled mode throughout most of 
its length north of the 60th Parallel. The last point 
where chiling facilities are located is at compressor 
station ME-]5 at Milepost 674. The last point of cold 
flow (that is where gas temperatures are continuously 
below 0 degrees Centigrade) once full pipeline uae ete ea 
is achieved, is at compressor station ME-18 at Milepost | 
810 north of the Alberta-Northwest Territories border. 

| Although many of the potential 

engineering and environmental problems that may occur 


as a result of permafrost degradation following clearing, 
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In Chief 

4 of the right-of-way and surface disturbance are 

< minimized by its use, chilled pipeline operation may 

3 create a new set of problems that must be considered. 
4 For instance, the operation of a pipeline at tempera- 
5 tures less than O degrees Centigrade (32 degrees 

6 | Fahrenheit) in unfrozen ground will result in the 

7 development of a frozen zone or frost bulb around the 
8 pipe. The size and configuration of the frost bub will 
9 depend on the operating temperature of the pipe, burial | 
10 depth, Yocal climatic conditions, temperature and 

Ae rates of groundwater movement, and time since initia- 
le tion of pipeline operation. Under adverse conditions, 
13 it can be anticipated that the development of the 

14 frost bulb around the buried pipe may interrupt sub- 
15 surface drainage and Ponte in a potential “for [rest 
16 heave. These effects are discussed in the following 

17 sections. 
18 In permafrost terrain the 
19 operation of a buried pipeline at temperatures less 
20 than O degrees Centigrade (32 degrees Fahrenheit) 
21 may alter the thickness of the active layer over the 
22 pipeline, byt otherwise has little effect on terrain. 
23 The results of CAGSL studies have shown that rates 
sai of water migration in permafrost soils are sufficiently 
zen small to effectively preclude significant frost heave 
a in frozen ground over the operational life of the 

a pipeline. 
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THE COMMISSIONER: Well, 
I guess that is settled then, Mr. Carter, is it? 
We can move on to other matters? 
Mae CARtTRRS Phat Ve or pant 5 
THE COMMISSIONER: Go ahead, | 
Miss Minning, we are just -- 
A Oh, i know: 
b, 4s » Thais: section wi11 
be presented by RB.L. Harlan. Effects on Surface and 
Subsurface Drainage. The results of the geothermal 
analyses have shown that in permafrost terrain the 
Operation of a buried chilled pipeline may affect | 
the depth of the active layer over a distance of 10 to 
20 feet on either side of the pipe. Whereas the 
ground over the pipe will freeze in winter as will 
the rest of the active layer, the presence of the cold 
pipe will not prevent the development of an active layer 
in summer. This has been confirmed at the test 
facilities both in Canada and Alaska. | 
The geothermal analyses have 
further shown that the base of the active layer over 
the pipe will be somewhat higher Gepending upon the | 
aepth of burial and climatic zone, than that over the | 
remainder of the right-of-way. Jf adecuate drainace | 
measures are not provided, this could result in pondinga | 
of water on the upslope side of the pipeline right-of-way. 
The effects, however, would be localized due to the 
natural variations in the ground surface and in the | 
depth of the active layer. Water ponded on the 


upslope side of the right of way will tend to move | 
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POVesens Of the route, it 1s anticipated that up to four 
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1 laterally and cross the pipeline where the elevation 

“| of the ground surfiace or base of the active layer over 

3 the pipeline was lower. In oceneral, the tendency for 

4 ponding to occur on the upslope side of the pipeline 

> will he confined to natural depressions. FOr all 

6 but the gentlest slopes, e.g. less than 2 %, the effects 

7) of pondina will be limited to the right-of-way. | 

8 To provide for the redistribu- 

9 tion of water across the hackfill mound over the | 
10 pipeline, a variety of techniques have been proposed. 

11 These are described in the Application. Mound breaks, 

12 for example, wil 1 be provided at natural drainages 

13 and at intervals along the right-of-way. The spacing 
14 of mound breaks will be SUEPICLent to prevent the 

15 accumulation of surface and subsurface runoff inter- 

16 cepted by the pipeline during a desian storm event from 
1? | obtaining "erosive" velocities. As dictated hy 

oe environmental as well as economic considerations, | 
19 additional erosion protectionwill he provided | 
20 as required. This protection will be provided through | 
21 Phe use.on select backfill, qranular protection, | 
che riprapping and physical control measures such as | 
a2 diversion dikes, ditch plugs and disperson barriers. 
ee While the physical control measures are intended for | 
‘a Stabilization and protection of the pipeline right | 
2s of-way during the post-construction period until a pro- | 
at tective vegetative cover can be re-established, revege- | 
Be] tation will provide the primary means for erosion | 
e control in the long-term. In the more northerly | 
30 | 
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G. Minning 

In Chief 

or five years may be required hefore revegetation 
can be depended upon for protection of the 
right-of-way and Ene backtill mound. In permafrost 
terrain, Arctic construction techniques will be em- 
ployed which will minimize surface disturbance and 


erosion on the right-of-way. In the more southerly 


portions of the route, however, the time required for 


re-establishment of the vegetative cover is much 


shorter. Under favourable conditions, the time reauirec 


for re-establishment of an effective vegetation 


cover may be as short as one g rowing season. 


We recocnize that there willbe 


Situations, such as on steep slopes at river crossing 
cations, where physical erosion control measures will 
be required toe protect the integrity of the pipeline 
and to minimize erosion. 

Based upon analyses of hy- 
drologic and climatological conditions along the 
pipeline route, design criteria and generalized ce- 
signs are being developed for drainaaqe and erosion 
control . THese will serve as guidelines for 
implementation of thé proposed desiaqn in the field. 
Final Bee oa and placement of alternative control 
measures must and will be made in the field prior 
to and during construction. A program of regular 
surveillance and maintenance is planned to correct 
any problems . should they develop,to maintain 
effectiveness of the control measures and to provide 
for refinement of design criteria based on the per- 


formance of the various control measures. 
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G. Minning 

In Chief | 

With regard to the effects 
of interruption of. subsurface drainage on downslope 
soil-water conditions, it is reemphasized that 
the operation of a chilled pipeline will not prevent 
the development of an active layer over the pipe or 
prevent all movement of water through the earth mound 
over the pipe. ALthough the interruption and diversion 
Of Mart oc the subsurtace flow is inevitable at least 


during short periods of the yar, the effects will be 


largely local in extent. Normal dispersion of 
subsurface flow down slope of the pipeline will act 
to minimize, the errect of Jocal interruptions of 
flow and changes in sotl-water conditions. Rain fall 
and snowmelt will also serve to Gwestroe soil - moisture 
conditions downslope of the Pipeline. For these 
reasons there will not be a siqnificant-differenc3 
in soil moisture conditions up slope and downslope 
Gr thespipeline which could lead to a gradual shift 
in plant species composition. 

To place the magnitude 
of the potential problems due to interruption 
of subsurface drainage in perspective, within the 
dis-continuous permafrost zone between Travaillant Lake 
at Milepost 221.0 and the Alberta/Northwest Territories 
-- a distance of approximately 582 miles -- only 
about 7% of the proposed alignment is on cross 
Slopes greater than three degrees. In totel this 


represents about 41 miles. Of these 41 miles, less 


than 9 miles are on slopes greater than 10 degrees. Of 


importance is the fact of all cr oss slones greater | 
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In Chief | 
l than 10°, less than one miles is classified as being | 
> in unfrozen terrain of high to moderate permeability. | 
3 The Applicant recognizes | 

; 4 that during freeze-up in the fall of the year in- 

5 terruption of flow in the active layer could result 
6 in an increase in incidence of ground icings along the 
| pipeline richt-of-way. As conditions favourable 
8 for icing formation will exist only for a relatively 
9 short period in the fall or early winter, the possible 
10 Sse incidence of icines is not considered | 
ll to constitute an important factor from an environmental | 
15 point-of-view or to adversely affect the integrity of the 


pipeline. The Applicant recognizes that the occurrence 
of ground icings may affect the performance of the 
drainage and erosion control measures. Where the 


performance of erosion and drainage control measures 





is affected by the occurrence of a ground icing, 
appropriate corrective measures will be taken as 
part of the reaqular maintenance work. In those sit- | 
uations where icings present a recurring maintenance prot 
blem, steps can be taken to force the occurance of the | 
icing upslope and away from the pipeline richt- 
of-way. There will be a slide presentation on cround 
icings right here. 

Sectacn 5.4.2 Frost Heave. 


i. Dane Vark..¢ Ns: noted"previously, although the 





chilled pipeline concent eliminates many of the 


potential problems. due to terrain disturbance and 





degradation of the permafrost, it introduces other 


problems. One of these is related to frost heave and | 
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its effect on the te-rrain and the integrity of the 
pipeline. The afeeris of frost heaving on the 
pipeline and on the terrain have been considered in the 
extensive studies conducted by Arctic Gas. In considering 
the effect on terrain, it is convenient to group 


potential frost heave problems into two categories: 





Category 1: Frost heave in permafrost soils; 
Category 2: Frost heave in unfrozen ground. 
The first section, Frost 


s 


Heave in Permafrost Soils. The applicant recognizes 


that theoretically moisture migration and frost | 
heaving is possible in permafrost or frozen soils 

and has examined this problem in considerable | 
detail. Geothermal analyses have shown that in 
permafrost terrain the operation of a buried, chilled 
pipeline will not significantly alter the natural 

thermal gradients at depth beneath the pipeline; 
consequently, moisture migration due to the | 
presence of thermal gradients directly beneath the 


pipeline will not be significantly affected. Le as 


recognized, however, that the thermal gradients and 


| 
hence moistufe transfer in the immediate proximity to the 





pipe will be affected. The implications with 
regard to frost heaving can be shown to be minimal. 
In the applicant' judqment, therefore, frost heave 
in. permafrost does not constitute a potential problem 
° 

from either an environmental or enaineerinog point of 
view. 

This is case two: Frost Heave | 


jm Unfrozen Ground. In the continuous permafrost 
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1 zone the only unfrozen ground of siqnificant areal | 
2 extent along the proposed route, in which the pipe would, 
3 be buried, is lecatiad ath ive er crossings. Although 

4 the Applicant thas» not) conducted test drilling at all 

5 pivericrossings ,- Het Hseerecoonized that there as : 
6 | unfrozen aground below some rivers but that for other 

7| rivers, which have small summer flows and which 

8 freeze off in the. winter, most of the oround below a 
9 is) frozen: »The: Applicant has- examined in the field all 
10 river crossings and has observed that the beds of the | 
bI majority of rivers consist of non-frost susceptible 
LZ qravel. Detailed test drilling to be carried out 

13 prior to final design, however, may indicate that there 
14 is unfrozen frost susceptible cround beneath the 

35 gravel bed in some of these rivers. Moreover, some of 
16 the smaller rivers and the Mackenzie Riv er itself have 
17 fine graned soils beneath the river bed, which are 

18 not frozen. In the case of the smaller river crossings | 
19 which nate fine grained soils in the riverbed it is i 
20 proposed that the crossings will be buried at cuted eae 
21 depth so thatthe overburden pressure will restrict 
22 the rate of heave to Within tolerable limits. | 
23 | 
24 
29 

i | 
27 | 
28 | 
29 | 
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Thus the depth of burial 


required to cross frost-susceptible soil bed will 


be determined on the basis of a thermal analysis taking) 


into account both frost heave and the freezing off of 
the soil above the pipe, rather than on the basis of 
scour considerations. 

In the case of the Mackenzie, 
the depth of burial required for scour considerations 
is likely greater than the depth of overburden re- 
Gurred GO dnmnwbre eros & heave “and it wil lrtherefore 
govern. The load on the frost front at the burial 
depth will be substantial so that the potential rate 
of heave will ‘be significantly lower than if the 
same soil were near the ground surface. The results 
Of “Our “study and’ others on frost heaving clearly 
shows the dramatic effect of an increased overburden 
pressure on reduction and rate of heave. For frost- 
heaving around a pipeline at major river crossings 
mainly to be taken into account during design, and 
method of analysis employed will be similar to those 
used where the pipe is buried in unfrozen ground in 
discontinuous permafrost zone. 

These methods have been 
developed by Arctic Gas during its major study of 
frost effects initiated about 1°)1/2\ years ago. The 
applicant believes that its present method of 
predicting frost heave is conservative so that the 


field, laboratory and engineering studies are planned 


to- continue’ to 1975s This willl) permit ‘further refinerent 


of the method of amlysis to increase the base 
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| 
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- of field analysis and frost heave data for soils along 
2 the route. 
3 | 5.9 Effect on warm pipeline 
4 Operation. | 
5 5.5.1 Thaw settlement. The | 
6 Operation of a buried pipeline at temperatures above 
u zero degrees Centigrade (32 degrees Fahrenheit) in 
8 permafrost terrain will, in the long run, result in 
9 degradation of the permafrost. The rate at which 
10 permafrost degradation will occur depends on a number 
11 of factors including the temperature of the pipe and | 
12 the ground, and the ice content and its distribution in 
13 the permafrost. 
14 The applicant currently plans 
15 to design the systen to conduct gas at above freezing 
16 temperatures south of Station M-18. This means that 
17 approximately 170 miles of pipeline will pass through 
18 discontinuous permafrost with the gas at above zero 
19 degrees Centigrade. This area of the discontinuous | 
20 permafrost zone is believed. to be of low ice content | 
a with permafrost occurring in small scattered areas. 
22 The applicant recognizes that there is likely a zone | 
ay within which the last point of cold flow can be optimized 
ee so aS to present thenost favorable combination of limites 
a3 potential forthaw settlement and limited potential 
aA for frost heave. Studies to further define this zone 
ae are currently under way. | 
e The applicant appreciates the 
an fact that differential settlement of the pipe and 
30 





ground surface may result along this section of the 
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InwChaef 
pipeline and excess pore water pressures and reduced 
soil shear strengths can be generated during thawing 
of frozen soils. It is further recognized that under 
extreme conditions liquification or zero effective 
stress conditions may be induced resulting in slope | 
instability and loss of bearing capacity. Techniques aed 
available to take these features into account during 
final design of the pipeline. 

5b .2e | Erosion, due, to 


thawing of ice-rich soils. The general principles for 


erosien control are: 





(hes To construct from select backfill, breaks in 

the pipeline mound at all identifiable natural drainage 
channels; 

2 To provide additional breaks where necessary to 
direct surface flow across the mound before erosive 

flow velocities are achieved during a design storm event; 
Be To protect the mound in areas of high erodability 
with» selectsbackfill; and | 
4. To provide special measures such as diversion dikes | 


and riprap as required. 


In general, the same design 


| 
criteria will be applied to both ice-rich and thaw stable 


soils except that the pemissible velocity criteria aang 
be reduced for ice-rich soils. As a result, exposed | 
ice-rich soil will generally be provided with aectoee oe 
by select backfill except in areas of negligible slope. 
Arctic Gas accepts the fact that regular maintenance 


willbe required to maintain the effectiveness of the 


drainage and erosion control measures. 
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Thas?is*S 67 impact of 
abandonment. This will be R.H. Harlan. 

De Ov LY previeusly unfrozen 
ground. Where the pipeline is operated at below freez-— 
ing temperatures in naturally unfrozen ground, “a> frost 
bulb will be formed around the pipe. The size of the 
frst bulb will vary along the route and will depend 
upon many factors, such as average local air temperatures, 
thermal properties of the soil, Operating temperatures 
of the pipe and the number of years that the pipeline 
is operational before abandonment. 

By *defimation, the Frost bulls | 
around the pipe at the time of abandonment will be per- 
mafrost. Although there are difficulties in predicting 
whether this artificially maintained permafrost will 
degrade or not, it is the applicant's judgment at this 
time that most, if not all, of these types of created 
permafrost situations will eventually thaw out after 
the pipeline is abandoned. The frost bulb will thaw | 
back slowly after the pipeline becomes inoperative. 
This process will normally take more years than it 
took to form the frost bulb. This is because the average | 
temperature of the ground around the operating pipe is mor 
degrees below freezing than the natural unfrozen average 
ground temperatures are above freezing. Because of the 
low rates of thaw associated with this type of frozen 
ground regression, the rates at which water is released 
is also low. This ne that in most cases very low 
excess pore pressures will develop and so the potential 


for slope failure will also be low. 
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to 
/re-establish themselves so that when the pipeline is 








Miss G. Minning 

Inrehzet 

During the development of the 
frost bulb the local ground surface above the operating | 
pipe will slowly rise to a greater or lesser extent | 
depending mostly on the soil and water table “Sneha 


due to the expansion of the in-situ water upon freezing 


and to possible ice lens formation. As the frost 





bulb thaws out after abandonm ent, the level of the 
ground surface will slowly become lower, perhaps an 
average of an inch or two per year, and tend towards 
its original level. 

Seo. 2 4Permaizosthterrain. 
In some cases mainly in the southern part of the | 


discontinuous permafrost zone, the removal of the 





trees and shrubs from the right-of-way during construc- 
tion could cause the permafrost to degrade in the | 
long term. The operation of the pipeline at below freez-— 


ing temperatures will counter the tendency of the perma- 
| 


frost to thaw out. thesfacta that tpermaftrost will 
exist naturally along side of the right-of-way will also 
tends to maintain the permafrost in the right-of-way, 


during the years that the pipeline is in operation . 


Also some of the natural shrubs and trees will be allowed 


finally abandoned the local permafrost situation will 





likely be stable. 
It is possible in some cases 
after the pipeline is abandoned, that the permafrost 
along the right-of-way would thaw out in the long- 
term. This could be due to factors such as changes in 


the vegetation or long-term changes in climate. 
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Although at this time it is very difficult to predict 
with confidence whether or not permafrost will thaw 
out in the long-term, it is possible to reasonably 
predict the mate ofjthawiif in fact’ the’ permafrost 

would degrade with time. This information, along with 
| knowledge of the ice content of the permafrost, can then 
be used in the determination of surface settlement and 
in the evaluation of slope stability. An indication 
of the areas along the right-of-way where permafrost 


degradation may occur could be obtained by observing 


the changes in the permafrost table near the edges of 








the right-of-way after several years of operation. 

| This is the next section on 
Water Yesources. First section Of this section is 
the general comment by -- to be led by Peter McCart. 


The proposed pipeline route 








along the Northwest Territories lies largely within 
the drainage basin of the Mackenzie River System. 
Although the Yukon Coastal plain, along the Yukon 
coastal plain the proposed route crosses numerous 
drainages which flow out of the British Mountains 
northward to the Beaufort Sea. The Mackenzie River 
system drains an area of approximately 700,000 square 
miles. The two largest tributaries to the Mackenzie 
in terms of drainage are the Liard and Great Bear 
Rivers, draining 107,000 and 60,000 square miles | 
respectively. The Liard River doubles the flow of the 
Mackenzie at its confluence near Fort Simpson, and 


markedly affects SPr1nohreakup and flboding on the 


en a edel Mackenzie. The Great Bear River, on the other hand, | 
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has a more stable flow than the Liard, and exhibits Vette 
influence on the Mackenzie River floods. The Peel 
River, which has its origin in the Ogilvie 
Mountains of the Yukon, join the Mackenzie Houmstream | 
at Point Separation. Although the drainage area Gr 
the Peel is only 29,000 square miles, the maximum 
recorded peak flow is in excess of 200,000 cCubie feet 


per second. The average discharge of the Mackenzie River 
| 


to the Arctic Ocean is on the order of one million cubit 


feet per second. 
| 


| 
| 
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1 From Wrigley northward to 

5 about San Sault Rapids, most of the smaller streams 

3 enter the Mackenzie along the east bank and have their 

4 origin in the Franklin Mountains. These streams 

5 typically have fairly steep gradients and are fast- 

6 flowing in their upper reaches, but tend to be more gentle 
at in their lower reaches. Although flow in these streams | 
8 is normally small, they may experience heavy spring 

9 runoff in several flood peaks of short duration follow- 
10 ing heavy mid-summer rains. in the upland areas. The | 
ll larger tributaries in this section of the basin have 

pk large drainage basins which extend well eastward of 
73 the Franklin Range. Here the topography, although hilly, 
14 | is more moderate than in the Franklin Mountains. The 

15 landscape is dotted with numerous lakes ranging in 

16 size from a few acres to major water bodies such as 

3 Great Bear, Blackwater, and Fish Lakes. These lakes have 
18 amoderating effect on stream flow due to their regula- 
19 ting capacity. As a result, most of the larger rivers 

20 exhibit, rather stable flow characteristics. 
oie North of San Sault Rapids the | 
5 terrain is generally flatter. Numerous shallow lakes | 
33 in this area have a moderating influence on stream flow, 
24 Stream channels are frequently frozen to the bottom in| 
25 winter, and flow is small. Flooding is common in the | 
26 | Spring due to the widespread occurrence of permafrost | 
ay, and the limited opportunity for infiltraton. From | 
28 west of Fort McPherson to the Travaillant Lake area and | 
29 northward to Richards Island the pipeline crosses three 
30 major rivers: The Peel’, the Mackenzie upstreanof Point : 
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In Cher 

: Separation, and the Mackenzie at Swimming Point. No 

“| SLher SiguteLcanteti vers crossings occur in,gthis part | 

3 of, the.route, much of which.is characterized, by flat | 

a] or gently relling, poorly drained terrain. 

>| The streams and rivers of | 

6 | the Yukon coast flow northward and westward across 

7| the alluvial plains to the Beaufort Sea. They are 

Z| swift and turbulent for short periods during summer, 

3 butrare often irozenseto Ehe bottom.in winter. Typically 
a) the coastal rivers display wide, shallow, braided | 
| channels, subject to rapid and intensive lateral shits 
3 ing. Channels are not well defined or persistent and | 
13 | the valleys are in some places subject to extensive 
‘3 icing .conditions/in winter. 
+e | Information on streamflow 
a6 | in the vicinity of the proposed pieline route is 
17 limited largely to a few stations on the Mackenzie 
a River and its larger tributaries. Stage discharge 
a relationships for the streams and rivers of the 
| Mackenzie Valley and Yukon Coast are not generally 
21] available, particularly for the smaller drainage ee | 
ee To provide information on the precipitation and 
Ee streamflow, regimes on several of these smaller drainage 
ef basins, a field data collection program has been init- | 
ee iated. The purpose of this program is in part to provide 
eo baseline data on the characteristics of summer 
ch precipitation in selected areas on the proposed piveline 
ee route which are remote from the existing meteorological 
29 


network maintained by Environment Canada. Field data ara 


—————+ also being obtained for the calibration and verification 
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In Chief | 
: Separation, and the Mackenzie at Swimming Point. No 
: Ochersitoniricant “iver crossings oceur in this part | 
f of the route, much of which is characterized by flat | 
é Or gently rolling, poorly drained terrain. 
: The streams and rivers of | 
4 the Yukon coast flow northward and westward across | 
e the alluvial plains to the Beaufort Sea. They are | 
A swift and turbulent for short periods during summer, | 
: but are often frozen to the bottom in winter. Typically 
> the coastal rivers display wide, shallow, braided | 
a channels, subject to rapid and intensive lateral shift- 
ma ing. Channels are not well defined or persistent and 
he the valleys are in some places subject to extensive 
i icing conditions in winter. 
i Information on streamflow 
3a in the vicinity of the proposed pieline route is 
ra limited largely to a few stations on the Mackenzie | 
ee River and its larger tributaries. Stage discharge | 
= relationships for the streams and rivers of the 
oy Mackenzie Valley and Yukon Coast are not generally | 
ee available, particularly for the smaller drainage Sette > 
Me To provide information on the precipitation and | 
a streamflow, regimes on several of these smaller drainage 
pare basins, a field data collection program has been init- | 
28 tated. The purpose of this program is an ‘part to provide 
ay baseline data on the characteristics of summer | 
. precipitation in selected areas on the proposed alsin 
ce route which are remote, from the existing meteorological | 
oe network maintained by Environment Canada. Field data wee 
She 





also being obtained for the calibration and verification 
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£ the hydrologic models proposed for optimization of 
drainage and erosion control measures and river cross- 
ng design. 

On the proposed pipeline route 


areas of significant groundwater activity have 


portance from a fisheries point of view in that the 
Or springs typically feed over-wintering areas. One 


‘these areas is on the Yukon coastal plain and ex- 


S frém the Alaska-Yukon border along the coastal 


n to approximately Milepost 290. Groundwater 





scharge from springs in this aea may be characterized 
fresh to moderately fresh with observed conductivities 


the range of 200 to 425 micromhos/cm. Water temper- | 


THE COMMISSIONER: Miss Minning, 
I take it that what you mean is that the fish over- 
wintering beneath the ice receive a continuing supply 

; | from the springs, is that what is happening? 
| 4 A I think that's why it's 
nfrozen there; yes’. I don’t want to aay ne wrong 


hing, I'm not a fish person. 


a a 


Q Oh, I see. Who is discuss- 
this? 

A This» is Peter McCart. 

Q Oh. 

A He would be very angry if 


*) OMe ih 


Ts said the wrong thing. 


Q Well, we know how to handle | 





ago 
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A The second major area 











| 

1dwater activity lies along the Franklin Mountains 
‘ | 
Wlake River at about Milepost 606. This area is 
“acterized by numerous springs and seepages. Dis- | 
e from the springs is variable and the water qual-— 


¥ies from fresh to highly mineralized. Conducti- 


ig in the vicinity of the Ochre River. Evidence 


é. The main source or recharge area is probably 


border. These areas, however, are of limited 


water Flows Arctic Gas” and> Northern Engineering 
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impact of pipeline operation. The program will combine 


- drilling and geophysical exploration. Whereas the source 


of many of the springs and groundwater seepage zones 


a) 


» along the Franklin Mountains is known from past inves- 
a | 
» tigations, or can be inferred from hydrogeochemistry, se 


mis not true for many of the.major springs. on the. Yukon 
“Coastal Plain. | 
Climatic conditions along the 


» proposed pipeline route vary from coastal Ar cic near 
4 i j 
~ the Beaufort Sea to interior sub-Arctic along the | 


md Fort McPherson since before the turn of the century > 
dad in the Fort Norman-Norman Wells area for about 
70 years. Most other stations in the Mackenzie were 
tablished after 1940. 

In recent years the meteor- 
Be Shogical network in the western part of the District 
of Mackenzie and coastal areas of the Beaufort Sea has 
been expanded to include the Dew Line stations at 
Satan Point and Komakuk Beach. 


| 

| 

The impact.ofthe Arctic Gas | 
@oproject as it relates specifically to water resources | 
ie | 
| 
| 


a 
ae, 


is mainly on fisheries. In this regard, Arctic Gas 


- recognizes that there are areas of concern that relate 
“@ to protection of spawning grounds and over-wintering 
*< %, 
Mi areas. The impact as it affects the water supply for 
eps 


a | 


. settlements along the pipeline route will be negligible. 





“he impact of chilled pipeline operation on the disrup- 
Bp tion of surface runoff and drainage in the active layer | 
vs 


ie H 
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has been discussed previously and will not be considered 
further here. 

Next section, WHICH 365 
Section 2. Water use requirements. This Walt we 
G.L. Williams discussing this. 

The main water-use require- 
ment will be during the construction phase. This will 
include domestic requirements for construction camps, 
for snow-making and snow road construction, for ditch 
flooding, and pipeline testing. Water requirements for 
Operation and maintenance of the Pipeline will be-- 
will in general be minimal. 

The water requirements for 
pipeline construction will be obtained from surface 
sources including both lakes and streams and locally 
from groundwater sources. The details of how the 
water supply requirements will be met for the different 
construction spreads are part of final design. The 
water supply requirements and potential water sources 
for two typical spreads has been detailed in the 
response to question No. 52 in the Pipeline Application 
Assessment Group's requests for Supplementary informa- 
Cen. 

A number of governmental 
regulations and guidelines are applicable to water 
Supply development and waste disposal in the Territories 
as well as the provinces. These have been considered 
in the development of standards for the Arctic Gas 
project. The applicant is confident that these 


Standards as set out below will meet or exceed those 
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Although water for 

camp use will come from a variety of sources, water 
quality after treatment will meet existing public 
water supply standards (viz, it shall he elear, 
sparkling and devoid of taste, odor or harmful bacteria 
and be within specified chemical quality criteria). 

THE COMMISSTONER: This is 
Mir. Williams speaking. 

A Waste water treatment 
Standards will be: a. Temporary Camps (2090 man 
day duration): Primary treatment and disposal to pits. 
b. SIte preparation and material receiving camps 


(100 man camps with possible year round operation): 
Secondary treatment of all water borne wastes and in= 
cineration of other orqanic wastes. c. Constructio! 
camps: Depending upon the activity season and 
number of man-days of use, waste water disposal 
from pipeline camps will receive some form One 
"Secondary" treatment prior to disposal. Pe hibax y eae 
ment will be sufficient in the case of smaller camps. | 
Number three: Water Quantity: | 
a. For smalls camps (i.e. 20 men), the water requirements | 
are estimated at 100 IMP gal/cap/day. b. For camps | 
of 100 persons or more, facilities will be designed 
for 80 IMP gal/cap/day. A 200 man module, for 
example, would have facilities to provide 16,009 aallons 
per day (or 11 gallons per minute averade joscc. Each 
camp would be provided with storace facilities capable 


of providing an adequate supply for emergency use. 


d. Unless exceptional circumstances exist water wil? not ! 
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Similarly where special problems such as high salinity 


BURNABY 2. B.C. G. Minning . 
In Chief 
be recirculated or recycled. e. for all practical | 
< purposes, disposal facilities will be designed to 
¥ dispose of an equal quantity of water to that provided | 
F aS meted Inia) vend (6) above. £. All facilities will | 
; be desianed to cope with the peak flows inherent | 
| with shift changes. | 
7 2.1. Water Sources and 
| 
ef Treatment. THe Mackenzie River currently serves as | 
the main source of water for most communities alonc | 
‘e its banks. ALthough water from the Mackenzie will | 
ad undoubtedly be used, a number of other water sources | 
‘ag will be developed. For example, airphotos and topo- | 
a graphical maps of the pipeline route indicate a signi- 
aH ficant number of rivers, streams and lakes that 
4 are potential water sources. Each potential source will' 
ue be evaluated in perspective with projected water 
vi requirements as to its dependability, quality , and | 
7 environmental sianificance prior to development. | 
The larger rivers, streams, and lakes can provide high 
is quality water requiring only chlorination. Many of | 
a these will provide a year round supply. | 
- In southern areas, however, | 
ae many of the lakes produce water hich in organic matter | 
i: and iron, which may affect taste. For such cases, | 
ae water treatment unifS capable of removing the iron and /! 
. Organic matter and producing water of acceptable | 
i quality will be used. The same equipment and | 
28] processes will be employed for camps operated during | 
23) summer months when many northern rivers become turbid. | 
30 | : | 
| 
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pvided. 
I 


er will be chlorinated and clarified, if necessary, prior to 
ng put into the camp storage tanks. Distribution from storage 
ks will be by pressure-pipe systems. Cartridge type filters 
h disposable cartridges will be installed on all distribution 


es to act as a final treatment. Periodic testing will be done 


‘h bacterial samples submitted as required. 


Waste Water Treatment and Disposal 
a) For small mobile camps: 


1) Kitchen, laundry and shower water will 
be discharged to the ground surface away 


from areas of foot Erafiic 


II) Toilets will be minimum water use types 
with storage compartments. These will be 
emptied into pits prepared for that purpose. 


The location of the pits will be marked. 


b) For camps occupied on a year round basis, the 
basic waste water treatment component will 
be open lagoons with a one year retention 
capacity. Such units are in successful 
operation in many northern communities, they 
are economical, and require little maintenance, 


while producing a quality effluent. 
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Where lagoons are not practicable "package" 


mechanical treatment units capable of providing 


secondary treatment will be installed. 


For camps occupied 
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Saas 


only the winter construction season, a package mechanica 
treatment unit with secondary treatment capability 
will be provided. | 

Winter construction 
camps are designated to be located on gravel pads. 
The mechanical unit will be backed up by a lagoon 
constructed on the edge of the gravelled area. The 
lagoons will be capable of containing at least | 
10 days of total flow with ample allowance | 
made for,ice formation. Discharge from the | 
"backup" lagoons will, where practicable, be into | 
swampland or heavy bush. DIscharge directly into bodie 
of water will be avoided. Chlorination of effluents 
will also be avoided except where there is a pees ey | 


of contamination of a domestic water supply. 


Sewage sludces resulting from the 


the secondary treatment processes will be incinerated 
with the as disposed of as solid wastes. 

The recommended treatment pro- 
cess for waste water and the one preferred by 
Arctic Gas is called the "physical-~chemical" process. 
This involves precipitation of solids by chemicals 


with subsequent disposal of the sludae by incineration. 





Secondary treatment standards are met by filtration. 


The major advantage of this,method over "biological" 


methods is the speed with which a plant can be 


| 
| 
I 
put into operation and also the degree of control of the | 
process by the operator. | 


2.3 Solid Waste Disposal. All 


organic wastes will be incinerated. Larger camps will | 
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use high temperature dual chamber incinerators to 
Maintain clean air standards. Ash and non-combustables 
will be burned. 

Landfill processes approved by 
the Territorial COvernment will be used. Non-combus- 
tible waste will also he collected and huried except 
for major equipment items which will be collected in 
central depots for subsequent recovery and recycling. 

2.4 Water Supply for Com- 
pressor Stations and Maintenance Camps. As maintenance 


camps*at the compressor statoins are occupied on a 





discontinuous basis larqe storage tanks capable of 
j le 

providing the water supply requirements for 6 to 8 ronth) 

periods would be installed. The methods of filling 


will vary from camp to camp but cenerally would 





occur once or twice’a year: With recard to waste 
water disposal, each compressor station will have 
from pipeline construction a single or dual cell 
lagoon capable of retaining 8000 man-days of wastes. It 


| 
| 
is the intent that these will he utilized to receive raw | 
Sewage. With the reduced intermittent occupation | 


such laqoons will have in the order of 1 years' retention 


Capacity. The effluent from such a lagoon will meet 


secondary treatment standards. 


Likewise, the’incinerators 





redundant from from the pipeline construction phase 
will be retained inservice on the compressor stations for 
disposal of combustible wastes. 


2x0. Hydrostatic Testing. 





Two alternative methods of hydrostatic testina durina 
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the winter are available, warm-water testina and 
water-methanol testing. 

Warm water testing involves a9) 
heating of waterto about 50°F (10 dearees C) and pumping; 
it through the test section until the temperature of 
the water being discharged reaches a specified 
bemesrature, usually about 35° - 40°F (3-5 degrees C). 
Test sections probably would not exceed five miles in 
length, and the amount of water used per test 


section would be Hout three times the volume of the 


Gest section. When water is being drawn from a | 





Supply point, 1c 1s required at a rate of about 4000 
USGPM. 

With warm-water testing, there 
is always the risk of fréezina the test medium. In 
addition, large water sources are reocuired at frequent 
intervals alona the route, and water usage is hich. 
Warmwater testing is not a desirahle test method in 
permafrost regions and therefore it is not likely | 
to be used north’ of the 60th parallel. 

Water-methanol testing involves 
the mixing of water and methanol to form a solution 


whose freezing point is less than the minimum expected | 





backfill temperature at pipeline depth. The 
strength of the solution will varv with region, but nrma lily 
Wald, not. exceed 26% by volume. In the coldest recion, | 
the north slope of the Yukon, a solution strength as | 


high as 29% methanol by volume may be required in 





| 
the worst case. | 
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Test sections will be 
about three miles in length. The same solut#on will be | 
moved from one test section to the next, testing all 
the pipe in a construction section. The solution would 
then either be stored in the pipe until the next con- 
Struction season, and re-used, or the methanol would 
be separated by a distillation process and mixed with 
water to make a new solution at the start of next 
year's testing program. Water requirements for water- | 
methanol testing would be ab mt 1/70th of those 
for warmwater test program. 

AG «the end of the second con=— | 
struction season, the test medium will be disposed of 
either by dilution to a methanol concentration of about 
1% followed by direct Se ee onto ice over a large 
watercourse such as the Mackenzie, or by distillation 6G 
remove most of. the methanol. After OLS tiie tons, Ja 
residue containing less than 1% methanol will require 
disposal. 

Disposal of solutions con- 
taining about 1% methanol onto ice over a watercourse 


| 


such as the.Mackenzie is considered because the methanol 


1 
| 


concentration is extremely low and the oxygen required 
to oxidize the methanol would be a very small Renee 
of the available oxygen. By disposing of the sotution 
onto ice, evaporation and sublimation would reduce the 
methanol content in time. In addition, the release of 
the solution would occur gradually as the ice melts, 

at a time when the river flow is high. 


Wherever possible, all water | 
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which will be used for testing will be free of silt or 
harmful components, and will be filtered prior to use. 
The pipe will be ean and internally coated so no pare 
ful components will be added, during testing. 

The use of corrosion ioibitora 
is not currently proposed but may be required for water 
methanol testing, especially if storage of the test 
medium in the pipe from one season to the next is used. 

Now .3, this section wall be | 
presented by R.L. Harlan. Hydrologic considerations 
in route location and refinement. 

With regard to route location | 
and design of river crossings, two particular features 
of northern rivers should be noted. Because the 
Mackenzie River flows northward, freezeup occurs first 
in the lower reaches and breakup occurs first in the upper 
parts of the watershed. This gives rise to ice dams and 
ice jams forming with a temporary upstream increase in 


water levels and/or scouring. The effects of this 


temporary damming on scour and on pipe security have 
been evaluated. The second important feature of rivers | 


and streams flowing through permafrost terrain is 





the unusually large reduction in flow during winter, | 
which in some case may be naturally ACMICoGd) cOn Zeon, 


| 


particularly in the more northerly regions. Winter const) - 
ruction has both economic and environmental advantages | 
under these circumstances. 

In addition. to, the general 


considerations discussed above, a number of other 


factors have been considered in route location, 
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parerctitaklycaunraverrcrossings.»For instance, prefer- | 
ence has been given to location of river crossings in | 
straight channel reaches rather than at a river bend | 
where lateral migration of the channel could be 
accelerated by pipeline construction. Those factors 
affecting bank erosion, namely the resistance of the 


bank to erosion, velocity and depth of the adjacent river 


er ae ae 
Oa See 





flow, and the angle of attack between the banks and the | 


approach flow, were taken into account in route loca- 


sae RO aS 


tion. The factors were considered in detail by the 
panel -- by the geotechnical panel in Phase 1 and will 


not be considered further by this panel. 





In the route location and 
refinement process, an effort has been made to avoid 
wherever feasible, difficult river crossing Situations. 
To illustrate ‘this point, the difference in hydrologic 
Characteristics of thefivers on the west side of the 
Mackenzie River as compared to tle on the east side 
Was “a beneficial “factor ain the decision to locate -the 


pipeline route on the east side. Because of the greater 





extent and elevation of the Mackenzie Mountains | 





compared to the Franklins, runoff on the west bank 
tributaries tends to be higher than for the east bank 
tributaries. The mean annual 50-year floods for the 


Wrigley and Carcajou Rivers, for example, are 77,000 


Cubic feet per second and 97,000 cubic feet per second, 
respectively. The mean annual 50-year flood for the 
east side rivers varies from about 3,000 cubic feet 
per second to 34,000 cubic feet per second. The channels 


of the east bank tributaries are smaller and more stable) 
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1 than their counterparts on the west side. The west 

2 | Side rivers are commonly braided with wide active flood. 
3 | plains whereas ee tributaries on the east side commonly 
4 have a single channel. 

3 Section 4. The Impact 

e | assessment. Section 4.1, Water withdrawal and waste 

7 | water disposal. This will be presented by P.J. McCart. 

8 The removal of water from 

9 lakes and streams along the pipeline route for denesiie | 
10 use, ditch-flooding, snow-making, and pipeline testing 
11! will have a negligible impact on the environment. 
12 | Firstly, the total quantities of water required are small 
+3] compared to the total water resources available. 

ah Secondly, prior to withdrawal of water from any source, 
| the environmental effects of the proposeds rates), timing 
Bo | and duration of water withdrawal will be fully assessed. 
17 Arctic Gas is aware that in several areas on the pro- 

18 posed route it will be necessary to avoid withdrawing 
19 water from sensitive areas or if a water source is | 
20 developed in these areas, a minimum flood level must be | 
21 maintained to protect downstream fish populations. 
22 The discharge of liquid acted 
23 from construction camps and compressor stations to 

eo, swamplands will also have negligible environmental | 
-29 impact. The effectiveness of swamplands in disposal | 
26 | of domestic wastes is demonstrated by the example of | 
aii Hay River (publication, Hartland-Rowe, 1973, "Use 

28 | of Swampland as a natural sink for receipt of sewage ef- 
29 fluent", Environmen_ tal-Social Committee, Northern 

SET. Pipelines, Report No. 73-15; second publication, | 
i ; 
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~ Hartland-Rowe, R. and P.B. Wright, 1974, “Swampland 
2) for sewave effhent, Pinal. TepoLe.. Environmental- | 
3 Social Committee, Northern Pipelines Report No. 74-4) | 
4 If treated effluent is to be discharged in a stream | 
4 or river, it will be done so only if dilution will be | 
e| sufficient to make any effect negligible. | 
74 Sections 4.24. COustruction 
78, activities. This will be done by G.L. Williams. 

a 9 In the short term pipeline | 
au construction activities at river crossings may result | 
| in increased sediment loads. Insofar as the Mackenzie 
| River and other major rivers are concerned, natural 
re sediment loads arising from bank and chanel erosion dur- 
| ing spring breakup will greatly exceed those caused by 
rs) construction of a pipeline crossing, Moreover, the | 
ve sediment introduced to the lower reaches of the tributary 
Lay} rivers from backwater effects due to ice-jamming will 
eal also be greater than that caused by pipeline construction 
oe | across these rivers. For the crossing of the Macken- | 
a zie River at Point Separation, for example, it is | 
a estimated that the increase in suspended sediment load | 
oe at a distance of 1,000 feet downstream of the crossing | 
vs during dredging will be in the order of 55 ppm. At 
of | a distance of 4,000 feet downstream from dredging oper- | 
oF ations the increase in suspended sediment load will | 
265 decrease to about 25 ppm by volume. These increases | 
ei in suspended sediment loads are regarded as negligible 
el compared to natural sediment loads in the Mackenzie | 
ay, River. The average suspended sediment load in the 

ZS Mackenzie River as measured from Arctic Red River was | 
43 | 
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551.9 ppm in June 1973, decreasing to 142.2 ppm in 
September of the same year. That's in a publication 


by Davies, K.F., 1974, "Hydrometric data summary 


Mackenzie River Basin, 1973." Environmental-Social Oil | 


Development Report No. 74-8. 
Conventional techniques which 


have bean used extensively in pipeline engineering in 


| 
| 
| 
| 
| 
| 


the past have been developed to avoid long-term changes 


in the river regime. If a‘river crossing is not 
properly designed, the crossing could redirect channel 
flow to parallel the pipeline, thereby creating a new 
channel. To minimize the chances of this happening, 
river crossings are made at approximately right angles 
to flow ‘in ‘the channel. Further to reduce the 
possibility that lateral erosion may be induced that 
could expose the pipe beyond the sag points 

the crossings are made where possible at straight 


stable reaches. 




















et 27 








‘river regimes. Gravel, for example, will not be removed 
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The only nermanent access 


roads required by the pipeline will be those 


that lead from Stockpile sites to compressor | 
stations, from proposed highways to compressor | 
stations and from compressor stations to adjacent 
airstrips and borrow pits required for maintenance. | 
On the basis of present plans only five streams are to be 
crossed by permanent roads to be constructed by 

ArCtirc’Gas. “Or thse Only two -- a tributary to Oscar 


| 
| 
| 


Creek at milepost 357 and an unnamed creek at milepost 


533, approximately five miles south of the Ochre River = 
have Significant, identifiable fish activity. No perma- | 
nent roads will be built along the right-of-way | 
for construction purposes. Wherever possible, the 
access roads have been routed so as to avoid 
stream crossings. Where such streams are crossed, cul- 
verts or bridges will be designed to ensure that fish pas- 
sage and that maximum runoff events can be | 
accommodated. 

Arctic Gas does not expect - Sey 
row operations in connection with pipeline requirements 


to significantly alter either the regional runoff or 


from streambeds in which there is flowing water. Borrow 





Operations, however, will be carried out on “active 
Troooplain, » tieak 2s the area of the flood plain that 


undergoes seasonal flooding. 


Borrow operatoins on the 
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1 active flood plain will generally be conducted during : 
2 the summer to early winter. Wherever space permits, a | 
3 buffer zone will be left between the borrow operation ' 
| 
4 and the stream channel. In all cases, a berm will be | 
S built to separate the borrow pit from any channel with | 
6 | flowing water thus effectively avoiding increased | 
7| siltation in the stream at any time of the year THe 
8 berm will be constructed to ensure its stability : 
9 durin all times of the year. Breaching of the berm 
10 will be - carried out following the completion of 
11 borrow operations to ensure that the pit will be 
12 | cleansed sia the spring flood when silt solicapeeaeiene 
13 are naturally high. | 
14 SInce any relatively small 
15 increase in silt loads from the horrow pit operations | 
16 would occur during the spring flood, when natural silt 
17 loads are highest, it is unlikely that either fish or | 
18 benthic invertebrate populations would be affected. | 
19 The. borrow) pit. excavation will not he deeper than | 
20 the level of the adjacent streambed, and the | 
a borrow pit floor will be recraded to ensure a positive | 
22 downslope gradient to the streambed so that no ponding 
23 widd Occur. Therefore,athere should. be, no dong 
24 | term effects of borrow operations on aquatic habitats 
EP and fish: and benthos populations. Stream channels 
26 will eventaully form a braided pattern within the flood 
ay plain, a pattern common to many streams. 
2 . As the depth of borrow 
29 | Operations willbe limited to the level of the adjacent | 
ee streambed, borrow Peet oes ;should not affect | 
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meee amie Peon LEEEO | 
s | 
e | 
. a : ) | 
overwinterina fish populations whcih may be dependent 
4 on the passage of subsurface waters. Furthermore, the | 
| berm should prevent any silt-laden water within the pit | 
| 
f, 4 from entering the stream because any groundwater migrating 
‘, 
* > through the borrow pit area will be filtered by the | 
: 6 | berm material before entering the adjacent watercourse. 
7 } | 


4.3 Operation and Maintenance. 





The operation and maintenance activities as they 
relate to the propose Arctic Gas Pipeline have been 
described in Phase I. These activities ;including 
minor repairs and routine surveillance will 


primarily employ aircraft for the movement of personnel 


| 





and licht equipment. Wherever practical, maintenance 
operations will be scheduled to correspond to those 

times when conditions ie the least sensitive to | 
£008 Seat asenes, As in the case of the impact 
on terrain, the impact of operations and 


maintenance on water resources will in the judgment 





of the Applicant be minimal. 
2283 impact or Pipeline 
Operation. 


(ily hil) gal lat Surface Waters. This 





WaAMiene Ful, . Harlan. Arctzve Gas has ‘Stated-its intense 





to provide for the control of drainage and erosion on 
the pipeline right-of-way and at river crossing | 
locations. The proposed measures will prevent the : 
introduction of unacceptable sediment loads into the 

_ | 
surface water bodies. THere should, therefore, be Little 


adverse environmental effect of pipeline operation 





on surface waters. The effect of chilled pipeline | 
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operation on icing occurrence is considered in the : 
followina section. | 

} 4.4.2 Groundwater. The | 
concerns expressed by both the Pipeline Application 
Assessment Group and the Department of the 


Fnvironment task force with regard to effect of 


chilled pipeline operation center on two main issues. 





tinet Of all, the anterruptron of subsurface flow and its 
diversion to the ground surface in winter could 
result in the formation of an icing with the consequent | 
interruption of the downstream water supply. Arctic | 
Gas recognizes that in some situations, maintenance 
of the downstream water supplies is critical 

to overwintering fish populations. Secondly, the 


Mt stariOn Of an 3Cing tn an ‘Area not normally 


Prone to icing could, under certain circumstances, 
cause lateral deflection of spring runoff resulting in | 
accelerated channel migration and intensified erosion of| 
the banks. The possibility of this OCeCurring, 

however, is regarded as small. IT is noted 


that many of the Yukon Coastal Rivers are: naturally 


subjected to severe icing conditions. 


| 
| 
| 
| 
Within the continuous perma 
frost zone, substantial areas of unfrozen permeable 
materials are found only beneath those rivers and lakes 
that do not freeze completely in winter. Within | 
these unfrozen areas, groundwater flow is controlled | 
mainly by the configuration of the aroundwater table. | 
At the proposed river crossing locations, for example, | 
| 


subsurface flow. in the sub-river channel materials is 
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| generally parallel to the slope of the river bed. 
2] Except in those situations where aquifer thickness 
3| changes significantly or there is a decrease in 
4 permeability in the downstream direction, the vertical 
5 component of groundwater flow is generally small. 
6 | It is recognized that any 
7| reduction in the unfrozen cross-sectional area availabl 


for groundwater flow due to the growth of a frost 
bulb around a buried pipeline will restrict 
subsurface water movement. this is inevitable unless 
the permeability of the remaining unfrozen cross- 


sectional area is increased through the use of ' drains 


material of greater permeability. The reduction of 
subsurface fl!o around the pipe will result in the 
diversion of groundwater flwo upstream of the pipeline 
crossing. FOr an unconfined flow situation, subsur- 
face flow will be diverted to the channel thereby 
augmenting flow in the river. For an unconfined flow 
situation, it is unlikely that a significant build- 

up of artesian pressures could develop within the 
groundwater system, In general, the downstream effects 


. or by replacing the in situ materials with coarser 
will be limited due to the fact that the hydraulic 
| 


24 gradient and permeability of the river alluvium 

25 downstream from the crossing will not be changed from i 
26. natural state. 

27 For most large rivers, aug- 

28 mentation of flow in the channel will be small. This 
25 due to the small size of the frost bulb compared to 


30 typical depths of the unfrozen alluvium at major 
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river crossing locations. As the augmentation of flow 
Over the pipe is small in relation to flow in the 
river, the pipeline could have a negligible 

effect on the formation of icings at the pipeline 
crossing or on fish populations overwintering down 


stream of the crossing. 





In those rivers and streams 





which freeze to the riverbed it can be shown that the | 
Zone above the pipe will freeze off relatively | 
gquickly,,e.q., within one or two years following startup| 


of the pipeline, unless hich groundwater flow velocities 





are sustained throughout the winter. The depth of 


freezina below the pipe will depend upon a number 


eft factors sancluding. the extent and né&ture. of the 


unfrozen areas, the rate of subsurface water movement 


in the unfrozen zone and groundwater temperatures. 
In some situations in which the rivers freeze to the 


bottom, permafrost occurs at a relatively shallow depth 








| due to the three dimensional effects. For instance, 
the presence of permafrost beneath and to the sides of 
a relatively shallow channel area provides in essence 
massive heat sink which reduces the depth and lateral 


extent of such unfrozen zones . 


that where there is a siqnificant reduction in 
subsurface flow, the occurrence of icings may be 


initiated. 





A slide presentation on 


| 

| 

| 

| 

It is further recognized | 
river icings will be made. | 
i 

| 
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1 important to maintain the downstream water 
2 supply, for instance to overwintering fish populations, 
3 | the Applicant will provide for the maintenance 
4 of flow by the provision of insulated subsurface drains 
3 across the pipeline right-of-way or other appropriate 
6 | measures. THe necessity for and replacement of sub- 
B surface drainage, for example, will be determined from 
8 the Applicant's geothermal analysis of each situation 
9 aS part of final design. 
10 Where the possibility of chan- 
11 nalemigration duel ito thesinitiation of an icing 
a2 ate Aariwvwer, crossing) iseanticipated, the river banks: will 
£3 be protected by riprap or bank armour as required. 
14 Where unforeseen conditions are encountered, channel 
15 and bank stabilization will be provided through the 
(16 proposed operation and maintenance program. Riprav 
17 or bank armouring will be providec as required to 
18 minimize adverse environmental effects and to protect 
29 the inteoqrityrof: the pipeline. 
20 Five, Impact of Abandonment. 
21 ARctic Gas is not aware of any potential adverse effects 
22 of pipeline abandonment on water resources. 
23 
pa | 
25 
26 | 
ag 
28 | 
H 
29 
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| 

| 
During construction, Pehieutar 
emissions and dust along the route will unavoidably | 
occur Asia result cof tconstruction ahd aircraft active 
Small amounts of unburned hydrocarbons, oxides of 
nitrogen, carbon monoxide, carbon dioxide, sulphur 


dioxide, sulphur trioxide, water vapor and suspended 


particulates will be generated as a result of operation 


of vehicles, construction machinery, , and support 
facilities associated with construction activities. 
The emissions from such operations will have only a 


small effect on the general air quality. They are 





relatively small in magnitude, are distributed over 
a relatively wide area, and are transitory in nature. 
About 10% of the weight of all exhaust emissions will | 
be water vapor. This may result in the formation of 
ice fog under very cold winter temperatures, with 
inversions, and where there is a light wind. Although 
the presence of ice fog may ‘restrict visibility and 
hamper construction activities, it is not considered 
to be harmful to the ehvironment. The construction 


| 


phase will not have any long-term impact on air quality, 





In the operation phase the only compressor stations -- | 
oh, in the operation phase, only compressor stations 


will be a source of potential long-term effects on 





the atmosphere. However, the fuel will be natural gas, 


which is a very clean-burning fuel, and the influence 
of the compressor stations on air quality will be 
minimal in terms ot toxicity in the exhausts and the ar 
Over which there may be an effect. The quantities of 


turbine exhaust gases vary somewhat depending on the 


——<——_.__—__—. 
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Miss G.Minning 

In, Chest 
ambient temperature and the load conditions of the 
Pipeline. At full load conditions when the ambient 
temperature is De ee F. the 30,000 horsepower 
stations with refrigeration will produce approximately 
5,315 standard cubic feet per second of exhaust gas. 
Of this quantity. 3.9% will be water vapor, 2.1% 
carbon dioxide, 77.5% nitrogen, and 16.5% will be oxy- 
gen. At an ambient temperature of minus 40 degrees F. 


the total exhaust gases will increase to approximately 


5,690 standard cubic feet per second and the percentage | 


of each component will be slightly changed. 

Im addition tothe primary 
exhaust components listed above, small quantities of 
nitrogen oxides, sulphur oxides, carbon monoxide, and 
unburned hydrocarbons will be produced. The oxides of 


nitrogen will be present in quantities ranging between 


59 parts per million and 130 parts per million, depend- 
ing on the type of turbine, and will consist primarily fo) 


nitric oxide with a small percentage of nitrogen dioxide. 


The nitric oxide rapidly oxidizes to nitrogen dioxide 
in the atmosphere. The average concentration from a 
given station Wall containein gtihe onder,.Gf 105, parts 
per million nitrogen oxides. 

The sulphur oxides will con- 
sist primarily of sulphur dioxide with a small percen- 
tage of sulphur trioxide. The quantities of sulphur 
oxides in the exhaust gases will depend directly upon 
the quantities of sulphur inp thie fuel gage (Section 12 
of the application (Tariff) specifies that the gas 


shallicontaim wnot~more.than 20.grains of, total sulphur 
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In Chief 
a per 100 cubic feet. However, the producers have in- 
2 | formed us that the gas in both the Mackenzie Delta and | 
3 Prudhoe Bay contains only negligible amounts of sulphur. 
4 Assuming the maximum limit in the gas specification, | 
=) the exhaust gas would have a sulphur dioxide content aed 
; 6 | approximatley 6 parts per million. With less than 2 | 
7| grains sulphur per 100 standard cubic feet, the sulphur | 
8 content of the exhaust gas will be less than 0.6 parts | 
.9 per million, 
“ial 0 , Carbon monoxide in the enause | 
Ns 01 gases is a product of an incomplete combustion. The | 
euit quantity will depend largely on the efficiency of “the | 
A213 | turbine and the load conditions. At full load, the | 
14 turbines are most efficient and will produce quantities 
> of carbon monoxide ranging between 10 and 50 parts 
16 


per million. At reduced loads the quantities will 











| 

| 
17 | increase. : 
18 Unburned hydrocarbons in the | 
£9 exhaust gases are also a product of an incomplete | 
20 combustion. They will be present only in negligible | 
21 amounts. | 
22 : The Federal Ambient Air | 
23 Quality 6bjectives established under the Clean Air Act | 
oo R.S.C. 1970, which were published in "Canada Gazette" | 
25 | on July 12, 1974, state the following limits for sulphur, 
26 | dioxide and carbon monoxide in the ambient air: | 
27 The maximum acceptable concentrations of sulphur dioxide 
28 | are (a) 60 micrograms per cubic meter (.02 parts per 
25 | million) average annually; 

. 30 (b) 300 micrograms per cubic meter (.11 parts per 
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million) average for a 24-hour period; and 


(c) 900 micrograms per cubic meter (.34 parts per 
million) average for one hour. | 


The maximum desirable concentrations of sulphur dioxide | 


| 
| 


are stated as exactly one-half of the maximum acceptable 
concentrations. | 
The maximum acceptable concentrations of carbon monoxide 
are: o(a) .150milligrams! perscubic’ meter (13' parts per 
million) average for an 8-hour period; and 

(b) 35 milligrams per cubic meter (30 parts per | 


million) average for a l-hour period. 


The maximum desirable concentrations of carbon monoxide 
are: (a) 6 milligrams per cubic meter (5 parts per 
million) average for an 8-hour period; and 

(>) 15 mibligrams per cCublenmeter i( ls oparts per 
million) average for a l-hour period. 


The Federal Ambient Air | 
Quality Objective No. 2, which were published in the | 

| 
"Canada Gazette" on February 12, 1975, state the follow- 


i} 


ing limits for nitrogen dioxide in the ambient air: | 
The maximum acceptable concentrations of nitrogen 
dioxide are: (a) 100 micrograms per cubic meter (.05 | 


parts per million) average annually; 





(b) 200 micrograms per cubic meter (.11 
parts per million) average for a 24-hour period; and 
(c) 400 micrograms per cubic meter (.21 | 
parts per million) average for one hour. 
The maximum desirable limits are 60 micrograms per 


cubic meter (.03 parts per million) average annually. 
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The applicant has hired as 
consultant Western Research & Development of Calgary 


to make calculations to predict the ground level con- 


centrations of nitrogen dioxide and sulphur dioxide 
for a wide range of assumed atmospheric conditions 
including neutral atmospheric conditions, plume 
trapping conditions, intense inversion conditions, and 


calm conditions. In all cases, these calculated 





quantities are below the limits stated in the Federal 


| 
Ambient Air Quality Objectives for the period of | 
time in which *hey could occur. | 
The results of these ere eifscs ae 
for nitrogen dioxide concentrations during neutral at- 
mospheric conditions, and intense inversion conditions | 


are shown in figures 1 and 2 which are attached. The | 


Maximum calculated concentrations of nitrogen dioxide 


speed of 1 mile per hour; .05 ppm at a wind speed 

of 5 miles per hour; and .09 ppm at a wind speed of 

10 miles per hour. The maximum calculated concentration 
of nitrogen dioxide during calm conditions is .13 ppm. 


during plume trapping conditions are .01 ppm at a wind |, | 
The maximum calculated concen- 


trations of sulphur dioxide in the ambient air at 

ground level are approximately six percent of the con- 
centrations of nitrogen dioxide, assuming the maximum 
specification limit of 20 grains sulphur per 100 


standard cubic feet. This quantity of sulphur, although 





an extreme maximum, results in calculated levels which 





are below the limits stated in the regulations. A more | 


probable sulphur content of less than 2 grains per 
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In Chief 


100 standard cubic feet results in the ground level 
concentrations being less than .6% of the quantities 
shown for nitrogen dioxide. 

The maximum calculated 
concentrations of carbon monoxide are approximately 
the same as the concentrations shown for nitrogen dio- 
xide. Gowever, the allowable limits are 40 to 60 
times higher, and therefore the concentrations are 


well below the allowable limits. 


Studies on the effects of 


Sulphur dioxide on lichens which are generally considered 


the most sensitive plants and the best indicators of 
SO-2 pollution indicate that there might be acute 
damage at 0.03 parts per million of Sulphur dioxide, 
some chronic change at 0.006 parts per million, and 
no damage whatsoever at 0.002 parts per million. 

This is in a paper by Sidey, Peter, 1975, "Discussion 


of the Response of Lichens to Atmospheric Sulphur 


Dioxide with Special Reference to those of the Mackenzie 


Valley, Canada". 


11670, 





) 
! 


















ee 








WEST REPORTING L-TD. LPGEL 
_ BURNABY 2, B.C. 


G. Minning 
In Chief 


The maximum quantity of 
sulphur dioxide in the ambient air at ground level 
is less than .0008 parts per million based on 
using a fuel aqas containing less than 2 grains 
sulphur per 100 standard cubic feet. This concentra-~ 
tion is well below those levels considered to be 
harmful to lichens. 

The applicant is continuing 
studies on further ways to reduce in particular 
oxides of nitrogen in the turbine exhausts. We 
have held discussions with most of the turbine manu- 
facturers which offer equipment for possible use on 
our system and most manufacturer . are presently 
working on improving combustion chamber and fuel 
nozzle design to reduce NO, emission Jevels. Steam 
Or water injection reduces emissionflevels and has been 
considered, but thse methods are not practicable in the 
Arctic because of the large quantities of demineralizec 
water which are required. We expect to take 
advantage of the latest technology in combustion 
chamber and fuel nozzie desian to ensure that the 
NO, emassion levels are as low as 1S practicably 
feasible. 

MR “CARTRR: Sax, here the 
prepared evidence omits the section on ice foa and 
continues on the next page with the paraqraph, 
"Routine maintenance...". Following that paragraph we 
have a new Blac hee gc ice fog and that is the last 
page inthe amendments that are inserted in the 


report. 
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BURNABY 2, B.C. In Giver 
i A Routine maintenance procedures 
2 iI at the compressor stations will result in the release 


3] of some natural gas. DUring the startup, during 














4 normal unit shutdown for maintenance, or in the event 
5 of a mainline break, quantities of natural gas will | 
6 || be expelled to the atmosphere. The low | 
ay density of natural gas causes it to rise rapidly, theres) 
g | by making the effects of mainline breaks and ground | 
9 level air quality only temporary in nature. | 
10 | f ice Foo. leatiog is not 
vba | considered to be harmful to the natural environment 
12> but may restrict human activities because of | 
ave SLMicead Visibility. Por ce, fog to -L£orm,. barge 
| 
14 quantities of water vapour along with temperatures | 
15 | below -22°F are required. Petween temperatures of | 
Hope 22°F and —40°F an abundance of nuclei are also 
17 | required for the ice particles to form. Below . 
| -40°F the formation of ice particles is spvontaneous | 
19 and does not require the aid of nuclei. The cuantity | 
20 of water vapour in the station exhaust gases will | 
2 it probably be enough to form ice foa, provided atmos- 
a9) phere conditions are right. Inareas where ice | 
23 FOC sia. Bote such aS Fairbanks, Alaska, there 
24 is an abundance of unburned hydrocarbons and particulate 
25 ; matter in the atmosphere which originates from | 
26 | automobile exhaust and several coal burning plants | 
one | in the area. With Natural gas as a turbine fuel, 
28 if no other contaminants are present in the atmosphere | 
i 
29 | it is possible that not enough nuclei may be present | 
30 | to form ice foq at temperatures helow -40°F. | 
| 
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1 | 
This appears to be the case with existing compressor 
2 
stations in western Canada where ice foqs are not | 
3 | 
commoncg during these temperatures. At temperatures 
4 
below -40°F the density and thickness of the ice 
5 | 
fog layer will be dependent on the terrain and the 
6 
degree of stabilty of the atmosphere. It is possible 
7 | 
that even during temperatures below -40°F the density 
8 
of the ice fog will not be high enough to seriously 
9 
imi Visaotlity : 
10 i 
Noise. Noise levels will he | 
aL | 
intensive at times during the construction period, | 
12 
but should result in only short term losses in the | 
ins) : 
environmental quality. Applicable construction worker | 
14 
noise exposure standards will he complied with, and 
15 
the virtual absence of wildlife during the construction 
16 
period will preclude siaqnificant adverse effects on 
17 
them. | 
18 ' 
During Ene Jife of the | 
19 
the only important source of noise willbe From the 
20 
compressor stations. Our calculations show that Wales 
oa. 
the noise data whcih we now have from manufacturers | 
oe | 
and based on operating experience, the noise levels at 
23 
the station boundaries will rance between 60 and 68 dBA. | 
24 
Ata distance of 1,009 feet from the station boundaries 
Ps\ 
) these levels would reduce to between 50 and 54 dBA. 
26 | 
. 
These levels are assuming -- are based on assuming 
ps | 
worst case conditions, i.e., flat hard surfaces around 
28 
| the station with no absorption by the ground, minimum 
29 
absorption by the air and zero wind velocities. | 





in selecting criteria for 
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noise limits, we have taken as a guide the Enercy 


ie) 


Resources Conservation Board of the Province of 


Miperta, which sets a daytime Limit of 65 dBA anda 




















4 avahnttcime Lamitacot 50. dPA within LO feet of vany perman- 
>| ently occupied residence. In comparing the noise 

6 levels of available equipment having conventional 

al Silencing with the diverse requirements of personnel 

8 Oi site, acyacent populations, and’ wildlife habitat, 

>| we find no conflict. A general guideline has been 

10 | recommended by our ornithological consultant, Dr. 

11 W.W.H. GUnn, that average sound levels he limited to 
| Omaha at a distancevol 17000 Eéet from the compressor 
13 | eration. The Alberta regulations require 50 dBA or tess 
14) Within 10 feet of any permanently occupied residence, 
15 The noise levels Seep eee from the stations meet 
16 | these requirements. 
1? MR. CARTER: Thank you, 

18 very much. Sir, we propose to have the slide presentations 
ce when the Inquiry reconvenes. 
- THE COMMISSIONER: All richt, 
21 wellve thank vou very much, Ms. “Minning. The Inquiry 

ee PHienmenould. Adj ournpusnouLled at Mr. Goudge? 

aS MR. GOUDGE: I think so, sir, 
<4 until a week from Monday at 1 p.m. 

25) THE COMMISSIONER: All richt, | 
is the Inquiry is adjourned until Monday, November 3rd, | 
sa ita. Tl. io 
a | (PROCFEDINGS ADJOURNED) 
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Yellowknife, N.W.T. 
November 3, 1975. 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


THE COMMISSIONER: Well, we'ili 


call the hearing to order, and I think we're ready to 
proceed. Mr. Marshall? 
MR. MARSHALL: Thank you, sir. 
Sir, the direct evidence of 
the panel dealing with the impact on the physical 
environment has been read into the record. Two of the 
panel members have not previously given evidence. 
They have now been sworn and I'd like to introduce 
them and review their qualifications. The first is 
Mr. Donald Dabbs. Mr. Dabbs is the gentleman Sitting 


here third from the end of the table. 


DONALD DABBS, and 
PETER J. McCART, sworn: 


DIRECT EXAMINATION BY MR. MARSHALL: 
Q Mr. Dabbs, to review 


briefly your qualifications, your present position i 


fa 


as manager of the Environmental Division of R.M. 
Hardy & Resociates Limited. Is that correct? 
WITNESS DABBS: Yes. 
Q And your education wa: 
received at the University of Saskatchewan where you 
received a B.Sc. in Agriculture in 1968, and an M. Sc. 


in Plant Ecology in. Lo7i¢ 


A Right. 


Q You're a member of the 


| is OP ab 


| 


| 


/ 
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Alberta Institute of Agrologists, and the Canadian 
Society of Environmental Biologists, and the Internation+ 
al Association Of Ecology. 

A Right. 

Q Your professional exper- 
ience, beginning with the summer work, the summers of 
1961, '62, and '64, you were with the Canadian Department 


| 


of Agriculture Research Stations at Scott, Saskatchewan | 


and Fort Vermilion, A}berta, in 1965 and '66 in the | 
Summers you were at the Saskatchewan River Delta with 
Canadian Wildlife Service, the work entailing vegetation| 


sampling and air photo interpretation for the deve lopment 
of the landscape classification and vegetation mapping? | 





A Yes sir. 


Q In the summer of 1967 you 


were with the Department of Biology, University of 
Saskatchewan, involved in field research program on 
inter and intra-specific competition between several 
groups of animals, together with a habitat classifica- 
ELON. Is that correct? 
< A That's correct. 
Q then amcbhI68otor"70 you 


did contract research in plant ecology, Peace, Athabasca! 





Delta for the Canadian Wildlife Service? 
| 
A That's so, yes. | 
Q And you were responsibie | 
for the development of remote sensing techniques and the | 
application of these techniques to the study of vege- | 
tation response and successional changes resulting from 


the alteration of the hydrologic regime of the region. | 


| 
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A: Then, sir, beginning in 1971 
you became involved with the Arctic Gas project through 
Williams Brothers ? 

A That's correct, yes. 


Q And beginning in 1971 vou 





were senior plant ecologist with Williams Brothers. 
In 1972 you moved over to Northern Engineering Services 
on its establishment, and then in January of 1974 you 


‘ 


transferred to Canadian Arctic Gas Study Limited as 





| 
environmajtal researcher. Beginning in December, 1974 
you moved to R.M. Hardy & Associates as manager of the | 
Environmental Division? 

A That's correct, yes. | 


Q And you have to your 





credit some six publications that are listed in 
Appendix "A" to your resume, whic h you will file, sir, 
and I understand as well numerous consulting reports, 
in addition to those. Is that so? 
A Yes sir. 
OF Your “aredaor responsibility 
initially irfvolved co-ordinating all of the ecological 


studies, then in March, 1972, you were the senior plant 


ecologist responsible for the design and exesution of 


A That's" rLrgqit. 


| 

the vegetation and re-vegetation studies of the a 
| 

| 

Q Thank you, Mr. Dabbs. 

| 


The other member of the panel 





who has not previously .testified, sir, is Dr. Peter | 
J. McCart. Dr. McCart is the gentleman sitting on Mr. 


Hemstock's left. / 
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pr Dr. McCart, you're the presiaelm 

of Aquatic Environments Limited, and your education was | 
received as follows, sir: You have a B.A. in zooloay fron 
the University of Oregon in 1958; and M. Sc. in Zoology 
from the Institute of Fisheries, U.B.C., 1963; and 
Ph. D. in zoology from the same university in 1970>? 

WITNESS McCART: That's correct] 

Q Your professional exper- 
ience, ‘beginning in 1963, is as follows: 1963 to 1968 
you were a Fisheries scientist with the Fisheries ie 


Board of Canada, Nanaimo, British Columbia. From 1968 


to 1971 you were a special lecturer and assistant 


| 

| 

professor of the Department of Biology, University of | 
: 
Saskatchewan, Regina >? | 
A Mats Might. | 

Q 1969 to '72, consultant | 


to the Alyeska Pipeline Service Company, Bellevue, Wash-| 


ington, our studies involved work on the life history of 


fresh water fish in the Sag River drainage in the Alaskah 


ie 
North Slope, an assessment of potential impact of the {i 


construction and operation of the proposed Trans~Alaska | | 
Pipeline? 

A That's right. 

Q 1971 to '73 you were an 
assistant professor, Department of Biology, University 
of Calgary, and from 1973,to the present you've been 


president of Aquatic Environments Limited? 


i ee eee oop 


es That's; correct. i 
Ot Since 1971 you've bean | 


consultant to Northern Engineering Services Limited 
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Dabbs & McCart 
In Chief 


on the Arctic Gas project. 

You ave to your: credit, sir, 
the publications that are listed in the appendix +- 
your resume, which I'll file with Miss Hutchinson, 
There are some 14 pepeet ions. and your area of 
responsibility, Dr. McCart, has been with respect to 
the design, supervision, and reporting of studies on 
fish populations along the alternate gas pipeline routes 
in Canada north of the 60th Parallel and in Alaska. 


A Yes. 


(RESUME & LIST OF REPORTS OF D. DABBS & P.J. 
McCART MARKED EXHIBIT 301) 
(CHAPTER 6, STATION EMISSIONS, N.E.S. REPORT, 


MARKED EXHIBIT 302) 
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Ins Chief | 
} 

MR. MARSHALL: Thank you, Dr. | 


McCart. Dr. Harlan has a.couple: of correctionsSsir, to | 


the evidence that was read in the first is at pages | 
3 and 4 and I would ask Dr. Harlan to correct the | 
record and unfortunately we do not have the trans- | 
cript for the last day of hearings. I have asked Dr. 
Harlan if he would make the reference to the prepared 
direct evidence and then read in the correct wording | 
for the particular passage where the error occurs. | 
Dr. Harlan, could you give me some help? | 
WITNESS HARLAN: Yes, first of all, 
in reference to page, or the last paragraph on page 3 in | 
the first five lines of page 4, I would like to read | 
it as it should be corrected: Okay, the corrections 
relate primarily to the figures given with regard to | 
acreage. 
"In addition to the land 


required for the pipeline right-of-way, approximately 


Les 





784 acres or 1.2 square miles within the Yukon and 


the North West Territories will be required for 


construction of compressor stations. 971 acres or 


1.5 square miles for the construction of 66.5 miles of 


permanent project roads, 2,430 acres or 3.8 square miles 
for the construction of airstrips and 185 acres or 


0.3 square miles for wharfs . In total,the estimated 





permanent land requirement is 21,947 acres or approxi- 
mately 34 square miles within the Yukon and North West 
Territories. 


Onmiewinank you... The next 


Correction was on page 9 of the prepared evidence. The / 


se 
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. 
an, Hemstock, | 


Clark, Dabbs, Harl 
Koskimatka, McCart, Minning, 


In Chief 


correction is on the first line of the last paragraph 


a} 


under "Impact on Resources". The sentence should read 


the project will require use of 34 rather than 32 square! 


miles for the life of the project and the temporary 


use of 8.5 square miles of land in the Territories. 


is changed. 





correction was on page 46, lines 2 and 3. 


Line 46. 


On the second line, on page 46, the words "wherever 


Space permits" should be deleted. 


burrough operation and the stream channel." 


6) Tivamk . vO, Dirt. 





4 


A That is correct. 


Harl 


Q So the sentence then 


an. 


Mr. Hemstock has some more recent data pertaining to 


A Yes, sir, and the next 


should begin "A buffer zone will be left between the 


Tt is just the one number that 


H5S, Mr. Commissioner, and I have asked him if he would 


just make a brief statement that would amplify the 


evidence that would--that is contained in the prepared 


direct evidence. 


. Mr. Hemstock, 


could 


you 


relate the recent information that has been obtained 


- pertaining to 'this subject? 


WITNESS HEMSTOCK: 





the Mackenzie Delta Area, and with the ARCO 


of the gas samples which have been analyzed. 


Yes, 


Exxon 


the Delta Area have found virtually no sulphur in 


In 


Sex. 


We have been touch with the three major producers in 


an* 


the 


imeerudhoerBaycos The, ini short, the three praducers: in 


r 
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BURNABY 2, B.C. Koskimaki, McCart, Minning 
Williams 
In Chief 
1 case of Imperial, this is with instrumentation or 
2) detection limits down to 0003% by weight. The producers 
3 ARCO and Exxon, from Prudhoe Bay say that they have 
4 based their information on the analysis for two major 
5 | sulphur compounds which are HS and mercaptans 
| and while they have not run a total sulphur test at this 
i time, they estimate that the total H--the total sulphur 
8 of the gas from the Saddlerochit formation should not 
9 exceed two gains of total sulphur per hundred standard 
10 cubic feet of gas. 
al: 





30 


| 

| 
12 | 
13 
14 
15 
16 
17 
18 
19 
20 
24. 
be 
ie! 
28 
29 
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Q Thank you, Mr. Hemstock. 
Sir, I am having that information put on the record as 


it affects the section of the evidence that pertains 


to air quality. There is one other matter that pertains 


to air quality. Mr. Koskimaki was asked earlier if he 
could provide copies of a report,or at least a section 
of the report that dealt with station emmissions. 
That document is now eee Sir. We have three 
copies; if others require copies for purposes of 
preparation of their case we would happy to have them 
run off, but.I have those available now if any of the 
Council would wish to pick them up. We can make 
it an exhibit if it--if that would he best, sir. 

THE COMMISSIONER: Well, maybe 
we should make it an exhibit. 

MR. © MARSHALL? ) Fitie, sir. © It 


is Chapter 6, Station Emmissions. It is a report of 


Northern Engineering Services. It is taken from the 


Preliminary Station Design Mechanical] Flectrical and 


Locate Gontnro.. 
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Clark, Dabbs, Harlan, Hemstock 


Koskimaki, McCart, Minning, Williée 


In Chief 
- MR. MARSHALL: I think, sir, 
those who look after the few preliminary matters. 

There were three slide presen- 
tations that the panel wished to make in connection 
with the evidence that Miss Minning read in when the 
Inquirywas last in session and I'd like now to proceed 


to those, if I could before cross-examination. 


DT 4. CLARK, 

L. HARLAN, 

A. HEMSTOCK, 

~M. KOSKIMAKI, 

V. MINNING, and 

L. WILLIAMS, resumed: 

MR. MARSHALL: The first slide 

presentation will be made by Miss Minning pertaining to 
borrow. 


WITNESS MINNING: The major 


uses of borrow material are for construction of per- 


Dy 


1@) 


manent access roads, compressor stations, air strij 


and other major pipeline facilities. Lesser quantities 
of borrow are used in drainage and erosion control, 
slope stabilization and surcharge berm. May I have the 


first view graph? 


Approximately 30 million cubic 


yards of borrow will be needed for construction of the 
pipeline and its facilities in Canada north of 60. 

This view graph shows a breakdown of requirements for 
major facilities along the edaaad and interior routes. 
Sub-totals indicate quantities in Canada north of 60, 
No. 9 indicates quantities for the Alaskan part of the 


MOULe.« 
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Clark, Dabbs, Harlan, Hemstock 

Koskimaki, McCart, Minning: 

Williams - In Chief 

- Q Just if I can stop you 

there. This first view graph shows the information in 
Canada you have seven different segments. You have the 
borrow requirements for each of those segments, and then 
a sub-total for Canada north of 60 on the 8th line. 
Is that correct? 

A That *s teorre at < 

Q Then you've added in the 
Prudhoe Bay to the Alaska-Yukon border as item No. 9, 
and then given a total for the whole system to the 60th 
Parallel. 


A That'sitcorrect. 


Wg I see, and you've given it 








' 
} 
| 
|| 


for both the coastal route and the interior route, eithet 


the Marsh Fork or the Canning River options. 
A That's correct. As I 
Said earlier, the sub-totals in Canada north of 60 do 
not include requirements for granular backfill, bedding 
and padding, swamp and river wastes. These totals are 
approximately seven million cubic yards for the prime 
route. iz 
THE COMMISSIONER: Excuse me. 
Do you mind just repeating that and going a shade 
slower? You said that we see these totals here, 23 
million 513 thousand cubic yards of borrow in Canada 
north of 60 along the Arctic GasS prime route. What 
came after that, 7 million cubic -- 
' A Yes, 7 million cubic 
yards are required for. granular backfill, bedding and 


padding, swamp wastes and river wastes. So the total 
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Williams - In Chief 

for Canada north of 60 is approximately 30 million cubic 


yards. 


Q So that the 23 million 


| 


represents infra-structure in a sense and the 7 million) 


represents the actual material used in the trench? 

A That's correct. 

Quantity estimates are an 
On-gOing process as pre-construction planning progresses 
Estimates for facilities originally based on air photo 
interpretation and as field evidence becomes more 
common, these things can change. Permafrost, relief, 
topography, surface drainage and construction methods 
are all considered when making the original estimates. 
The amount of land used in borrow sites numbers 3,928 
acres or 6.1 square miles. This represents approxi- 
mately 40 acres per borrow site, for 98 sites in Canada 
norcn? of*6 OY Borrow sites will have some of their 


area used -- 


Q Excuse me, 98 sites -- 
A In Canada north of 60. 
é MR. MARSHALL: That's shown on 
this first slide. 
A Right. 
OQ. Sir, you see, 


"Sub-total Canada north of 60" 
under the prime route they have 98 sites. 
A Borrow sites are located 
in surficial deposits in bedrock exposures which occur 


along the pipeline route. Most favorable deposits are 


Seuieieteemeeenranee ee eee 


sand and gravel of glacial outwash, and alluvial deposits, 
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Clark, Dabbs, Harlan, Hemstock, 


Koskimaki, McCart, Minning, 
Williams - Inc baat 


Competent bedrock, like limestone can. also provide re- 
quired borrow material when crushed. Finer grained 
sediments in morainal, glacial,lacustrine or glacia 


lake and windblown deposits are less desirable than 


sand and gravel, but can be used for construction pur- 


poses, 


View graph 2 shows a breakdown 


of the types of borrow sites found on the prime route 
with the east of Fort Simpson re-alignment. Wherever 
possible, borrow sites are located no more than eight 


Miles from the pipeline right-of-way. Preferred and 


alternative borrow site locations appear on the projec 


strip maps. Section 13-A-2 of the application. Field 


investigations of both the reconnaissance and detailed 
nature will be done for each borrow site that is chosen 


for construction. A reconnaissance program for borrow 


sites was undertaken from July 12, 1975 to September 





21, 1975. This program included geological iii 


geophysical and engineering input; 181 sites were 


visited on the reconnaissance. Of these 181 sites 106 


were studie@ in detail. There were approximately 10 


program was to cover areas which were outside of the 


| 
| 
drill holes and 230 test pits. Emphasis for this summer| 


Diane granular materials inventory, to cover areas where 


shortages of granular material exist according to the 
past inventory work and to investigate areas shown 


as borrow sites on the project strip maps. 


®) 





| 


eres If I could just stop you 


for a minute, Miss Minning. You've got the various 


types of borrow pits. The first one there is bedrock, 


bed toasjecmoD 


m wouwxrod Bazivp 


ron 


i oY 
Ti i 
i 
: 
if 
i] 
{OTIS 
~ 4 - 
‘ =f 
: 
if 
j 
: 
wi at: 
i f 7 
, i _ 
it aia 
Bit 
BCL Caw Yo 
o 882 
‘i> =) NM 
Paik ens 4 
} be wets 
‘6 * Ox 


nt 


esnonrbse 


 ietbaiw 


- 
{ 


bas arts! 


5 


‘sim bas Base 
. Od 
P af +e 
‘ 
=) *F 
tI’ 
ey 
. be 
‘ 
j » 
“« i 
« ‘ 7. 
ry r 
i “ay : 
~~ +} 
ti we Lf 
3 yy 23 
eT rs 
L.Gou Mao 


haihbuste oueaw 
esiod LLixb 
RW Ms Ippo id 
sn6id 
> @Spahtzofa 
vineval dasa 
i= woxted 26 
esunim 6 ret 


rod io seqys 


i 
, 
} 
3 
t 
f 
: 
7) 
a 





ALLWEST REPORTING L.TD. 14 686 


BURNABY 2, B.C. 


uw 








Clark, Dabbs, Harlan, Hemstock, 
Koskimaki, McCart, Minning, 
Williams - In Chief 
and I guess we all understand that. Alluvial flood 
plains, fans and terraces, "alluvial" means rivers, 
does it? 

A That's @rrect. 

Q And then glacial fluvial 
would you explain that? | 


A Those are rivers associa- 


ted with glaciation, river deposits. 


, 





Q And glacial lacustrine is | 
the next. | 

A Those are glacial lake 
deposits. 

Q And the next is morainal. 

A Those are the deposits 


associated with the ice, the glacial ice directly. 
Q And I take it you will 


be showing us some slides of these major deposits. 


A That is correct. 
(e) Sorry to interrupt. 
A Shide No.1. 
‘ THE COMMISSIONER: Those view 


graphs should be marked as exhibits. 


| 

| 

| 

| 

MR. MARSHALL: Yes sir, I have | 
copies, and I'll give them to Miss Hutchinson now. | 
(VIEW GRAPHS MARKED EXHIBIT 303) | 

A I emphasize that these | 

slides show typical deposits. Some of these deposits 
have been chosen as borrow sites; some have not been | 
chosen as borrow sites, but have been chosen as good | 


slides to show typical features. 


A 4 
‘ 
‘ 
i 
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Koskimaki, McCart, Minning, Williams 
In. Chief 
a Most alluvial deposits that 

will be exploited -- would be exploited, will be in the 
coastal plain area. This particular slide shows two 
types of alluvial deposits. One is known as the fossil 
flood plain; one is known as the active flood plain. 
The lower floorground is the fossil flood plain, it's 
vegetated, consists of gravel and sand. The background 
is the active flood plain. It also consists of gravel 
and oak it's not vegetated. Within the active flood 
plain are active stream channels. No borrow would be 
taken from active stream channels in the active flood 
plain. 

ree) Just looking atthe upper 
left-hand corner of the slide, the sort of grey area 
would be gravel. Those are gravel bars in the coastal 
river? 

A That's cerrect..This 
particular slide is taken on the east bank of the Firth 
River looking north. The location is approximately one 
mile north of the Buckland Hills. This deposit was 
drilled and*tested in the summer program. 

This slide shows two types of 
alluvial deposits. Alluvial terrace deposits and alluv~ 
ial flood plain deposits. This slide is also along the 
Firth River north of the last site. . The upper deposit 
has at least 30 feet of gravel and was drilled this 
summer too. 

: 90 That's the one in the 
terrace? 


A That's xright,., the; terrace. 
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| E 
. | Q Yes. 
2] A The en_vironmental assess- | 
3 | ment of each area would decide whether the terrace i 
s| deposit or the river deposit would be the best to take. || 
5 These are just examples. The original borrow site in | 
| this area was shown in the active flood plain. | 
7\ Q Now, I take it that the Fi 
a | term, “active flood plain" as you're using it, is not the | 
9 same ee Peter Lewis was using it. You're using it | 
| 
aa in the N.E.S. definition of the active flood plain, are 
| 
| you? Not the fossil += 
| A Yes. 
13 | -Q Oo. | 
| | 
14 | THE COMMISSIONER: I thought | 
15 | you said a minue ago it was not the intention of Arctic |}, 
16 | Gas to take gravel from the active flood plain. i, 
17 | A From the active river | 
= channels on the flood plain. | 
19 Q Oh, I see. I 
20 A Those are active: iene 
“lg those are active flood plains, ‘and then there is fossil 
@ flood plains. | 
Q Right, so here, just taking | 
2a the last slide and this one together, on the last one 
| you had an active flood plain and a fossil flood plain? ; 
sae RK That's right. . 
a a 
Q And you would be taking } 
8 gravel from both, but not from the active river channel.|| 
= | A Thats correct. } 
30 | \ 
| QO Now here you have this ‘| 
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terrace. 


fo 


A It's possible that this 
could be a borrow site too. 


| Q Yes. 
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Koskimaki, McCart, Minning 

Williams 

In Chief 

Q When you said there were | 

30 feet of gravel there, you meant the active flood 
plain, not the ferrace. 

A No, I mean in the Terrace. 
It is 30 feet thick there. 

Q That is what I thought 


you meant. Now, the flood plain itself there, you 





would be taking gravel from that flood plain as well? 
. A Possibly. We have | 
shown a borrow site in this flood plain in our | 
preliminary work. | 
I have some slides along | 
Alyeska that show development of an active flood plain, 
so possibly that will, that will come later in the 
talk. 
This is another Terrace | 
deposit. This is in the vicinity of Fort Simpson. 
This can be pinasuiied as either a glacial, faluvial, or'| 


alluvial terrace. No one really knows the age. It has | 





gravel with a silt cover. Glacial faluvial deposits 
account for the largest number of borrow sites shown 
on the project strip maps. This particular slide is 
on the Yukon Coastal Plain east of the Flood Plains 
sites that were just shown. 

Q Perhaps’ Drs: Clark, you 
could outline the deposit there. 


A In this deposit, there 


is at least 15 feet of gravel. This was also drilled 
in our summer program. 


This is another outwash 
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Williams--In Chief | 


deposit in the vicinity of Yaya lakes on the east side 
of the Mackenzie Delta. | 
Q Dr. Clark, again could 
you outline where the deposit is? 
A This is 
a typical esker in the area east of Inuvik and south of 
Sitidgi Lake. The slide was looking northwest. The 
esker is 50 feet high. At present, this esker is | 


presently not a borrow site on our project strip maps 





but it was a good example of an esker. 
This is another example 
of an esker in Fort Good Hope area. 


Q The esker is composed 





largely of gravel materials? 


A Yes.o’ Gravel sand”sarnd. | 


| 


0) And they have been 


deposited, if I understand the evidence that has: been given v 


previously, by glaciers? 


| 
| 
A By rivers associated with | 
glaciers. This is a knobby outwash deposit near Rapid | 
Creek on the, Yukon Coastal Plain. This site is 8 miles 
southeast of the confluence of the Bow River. These 
are came deposits, better known as came deposits 
which is hummocky outwash. They are approximately 

50 feet high. These also were drilled and tested 

this summer. The ridge area is in the foreground also | 
Sonel eee of outwash, gravel and sand. This is in the | 
vicinity of Lost Reindeer Lake. This represents an | 


outwash plain deposit in the area south of Fort Simpson 


near Mile 240 on the Mackenzie Highway. In this parti- 
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cular deposit. there is about 50 feet of gravel over 


‘ 


\ 
| 
bedrock. This is fine gravel with very little sand or 
silt. This is a close-up of the pit...This.is.also | 
a gravel pit in an outwash deposit along the | 
Mackenzie Highway. There is at least 15 feet of gravel 
there. This is a close-up of the material in that 
Particular pit. | 
Bedrock can also provide 
granular--a source for granular material. This particu- 
iar slide shows tertiary sands and gravel which are 
very poorly consolidated. This is in the area near the 
Parsons Lake Repeater Station. 
This is another bedrock 


exposure. This particular exposure is not a borrow 


site at the present. This sort of material could be 


of used if it were close to the pipeline, as it is in 





some places. This is in the Ramparts Plateau, 

particular slide. 
This is also an example 

of bedrock and bedrock talis that could provide borrow. 

This particular location is not a borrow site at present}. 

but some borrow sites were located in the same type of 


rock north and south of here. That is near Oscar Creek. 


THE COMMISSIONER: Where was 


that? 
A Near Oscar Creek. 
Where is that? 
A In the area near Norman 
Wells. | 


MR. BAYLY: Mr. Commissioner, 
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1 we have heard about studies that do not appear to be 

< listed in any of Miss Minning's appendices to her i 
3 evidence. I gather that they were completed last month | 

4 { 


and I am assuming that we will have the benefit of | 











5 those and of Miss Minning again if that should be i 

6 necessary after the studies are produced. They appear i 

7 to go into areas that she does not list as | 

8 having studied previous to this summer. 

9 , MR. MARSHALL: I take it, Mr. 

10 Bayly, you are referring to the joint program under- | 

11 taken this summer. 

12'| MR. BAYLY: That is correct, 

13 Mr. Commissioner That is what I was referring to and Miss | 

14 Minning's material aremiases that she had studied in the 

15 Fort Simpson area and south and I gathered this summer Ei 

16 she also studied-at least some of her studies were ee 

1? the Yukon Coastal Plain and in the Delta and Parsons | 

18 Lake Area. H 

19 MR. MAPSHALL: Miss Minning | 

20 advises me, Mr. Bayly, that studies were carried out 

21 along the length of the pipeline this summer and the 
ties 22 report is in preparation. Hopefully, it will be avail- 

23 able in January. 

aha THE COMMISSIONER: Well, when that | 

25) report is available it may be necessary to recall Miss 

26 | Minning. I do not think that presents a problem. 

a | | MR. MARSHALL: It does not, six | 


WITNESS MINNING: The view ( 
; } 
graphs that follow will show some typical development 


plans. These view graphs are taken from view graphs i 





on 





: 
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1 which appear in a report that was filed here called 
° "Pipeline Related Borrow Studies." These are typical | 
| 
3 development plans. It does not mean that these plans 


4 will apply to each site. Each site will be done by | 





=) itself, but these show the four major types of deposit. 

6 This first view graph 

7 shows both active and fossil flood plain borrow pit 

8 development. The upper left-hand corner shows the 

9 plan view of the borrow area. Area 1 is in the active | 


10 flood plain. Area 2 is in the fossil flood plain. The 





11 cross-sections on the right side of the drawing show 

12 cross-sections done across lines which appear on the 

13 plan view. At this particular site 615,000 cubic | 
14 yards will be needed, approximately 45 acres is imoaeee 
15 25 acres in the active flood plain, 20 acres in the 

16 fossil flood plain. This does not mean that this would | 


| 
17 be what happen at this site. We just wanted to show | 








18 an example of how it could be done using both flood | 
19 plains in the same drawing. There are comments on the | 
20 drawings which pertain to vegetation. I guess you can 
21 read that for yourself. I will make some general 

22 comments that apply to borrow pit development in both 

23 active and fossil flood plain. Before any borrow site 
24 is developed in an active flood plain it will be 

29 investigated from an environmental point of view. This 
26 would include all aspects--fish, mammals, birds. If 

27 a site is in an Kouive flood plain, it must be investi- 
2 gated a a hydrology point of view to make sure that 
oe the hydrology of the river is not affected and the | 
30 


integrity of the pipeline is not affected. Active | 
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flood plain Slides will be at least 2,000 feet from the 


pipeline. 


MR. MARSHALL: .I take it in thi 


Sketch that is before us that a pipeline is off in the 
left-hand corner and if I can read it right, it is 
perhaps not as well focused as it might be. Dr. Clark, 
could you point out where the pipeline is and then the 
sites are some distance off to the right from where 

the pipéline is. 

A Yes, there are access 
roads which appear on that plan too. There is a 
creek in there too. The borrow would be removed from 
an active flood plain site prior to freeze-up and 
stock piled in windrows Gon recovery during winter. 

I will show.an example’ of*thiswsort of thing that was 
done in the Alyeska Pipeline. 

. THE COMMISSIONER: Excuse me. I 
just did not eaten that. What were you going to do in 
stacking what up in windrows? 

A The gravel from--if an 
active flood plain site were developed--oravel from the 
flood plain site would be stock piled in windrows which 
are long piles of gravel so that they could be used 
during construction in the winter. 


MR. MARSHALL: One of the 


Slides that is coming, sir, shows this sort of operation 


that was undertaken by Alyeska. 
THE COMMISSIONER: I am sorry. 
Maybe it is because we have been away, for a week but 


I am missing something. What is the significance? 


i 


| 
| 
| 
| 
| 
P 


| 
| 
| 
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You are removing gravel from the active flood plain and | 


piling it up in windrows for use in the winter time. 
A That is correct. 
EUR COMMISSIONER: If it is--will 
that 
you be doing/with the other sites as well? 


plains, the gravel will be wet when it is in the flood 





plains. It will have some water in it.In the winter 
we have-- 

Q Will it be wet in the 
spring? 

A Yes. 

Q And you want it to dry 
out. ILS: that rights 

A It dries’ out’ better in 


the piles. 








A No, no, this is» for :fl00d 
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: THE COMMISSIONER: ORNs ple 
understand. 


A Clearing, there's very 
little clear on an active flood plain, but overburden 
removal, if there is overburden present, will be 
Similar to that shown in upland borrow sources, and 
I will discuss that in a moment. 

FossiI . flood plain development 
will be ‘governed by the water and ice content in the 
fossil flood plain deposit. 

MR. MARSHALL: Q Now on this 
diagram that is before us, the fossil flood plain is 
area No. 2, is it? 

A That's right, it's higher 
than the activeflood plain. It can, because it is 
higher, it may have more ice in it. It's not under the 
river or lower areas. 

Buffer zone, 300 feet of undis- 
turbed vegetation ground will be placed between an 
active and fossil flood plain, if a fossil flood plain 
is developed. Fossil flood plains will be excavated 
in winter to minimize environmental damage. Blasting 
may be required in fossil flood plains if they are 
very frozen. Assessment must be done prior to blasting 
to ensure that it's done at the proper time from the 
fish, bird, mammal, point of view. 

| | In both active and fossil 
flood plain sites, passage of equipment will be limited 
so that siltation will not occur in the streams and 


channels. Temporary stream crossings will be installed 
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and removed before breakup where completion of borrow 


operations. 


This slide shows development of 
an outwash deposit. This particular one is near Oscar 
Creek Gap near Milepoint 365.9 on the pipeline. This 


OE 
particular site , 485,000 cubic yards/borrow is needed. 


31 acres will be involved. This particular site is 
vegetated with spruce, aspen and birch, and has one 
foot of deep topsoil, has some commercial timber, and 
is a good moose habitat. Any development would have to 
consider this moose habitat. 

This pit will be developed 
sequentially, as will all the land borrow sites. In 
other words, the clearing of soil and timber will take 
place in stages and each stage, each cleared site will 
be used for stockpiling materials that have been removed.| 
In this particular area, too, care must be taken that 
siltation doesn't affect Oscar Creek. 

Next, a typical esker deposit 
in the way it would be developed. It also, like the 
upland borrow sites shown previously, will be escavated 


: : : : 
in stages.These particular site requirements were | 





244,000 cubic yards. 

Q Just to see if I follow 
correctly, starting on the left-hand side, you show 
the esker as a finger or projection. 

A That is correct. 

as 2) And then you"re showing 
stage 1 of development at the tip of the esker and the 


later stages of development you work back to the deposit, 
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A Phat is correct. 
THE COMMISSIONER: Excuse me, 


you were here when Dr. Roed gave evidence the week 


before last, I think, and Dr. -- the two gentlemen that| 


discussed the east of the Franklin route and the edge of 


the Shield route, do you remember those? Remember that 
argument about how long the ridges were? 
A Yes. 

. Q Well, I take it that 
among other things they were talking about eskers, were 
they? 

A They were talking about 
drumlins. 
Q About what? 
A Drumlins. 
Q ves. 
A And flutes. 
Q That's right. -How long, 
without getting into that sort of thing, how long are 
these eskers? 

, jd They vary in length. 
This particular esker is quite long,’ it's over five 
miles long. 
* Q Yes. 

A Some eskers, most of the 

eskers are much smaller than that. 


Q And that's my impression 


too, from looking at the country from the air. What 


Clark, Dabbs, Harlan, Hemstock, 


} 


| 





| 
| 
| 
| 
| 





-- well this one, this five-mile esker, how big a chunk 


out of it would you take then to get your X quantity of 
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of borrow pits. Site plans, which are shown on | 


typical drawings, will also be followed in the field. 
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cubic yards? ‘ | 
i rAN Approximately elqht vaereas. 
WEI CAME Ge Tbe aed tes 
| Dae AnH er be 
\ fe Whey, 
| WEENIE MUNN GG Corr thes Preabeetene 
| (het are ciutsotod soalad, F thtluk thie part beoulbar cypie 
| 
Weird where. 
| Mit. MAMUNALI: GQ You recudyes 
t | 
Ment you rilwow om Che abide ta 244,000 euble yarda? 
‘\ That 'n worreaat, 
QO And than the Ltam 5 saye 
| your neal Wo oacran for the 
| A ey Mo bve Lihat y 
| Die 2 Sis oa 9) 
-—- borrow site. 
| 
A That's right, because 
| | 
| 
| eskers are high, it's not often necessary to make | 
| 
| 
as big an escavation. All upland borrow sources, | 
this includes outwash and eskers, and glacial- fluvial | 
terraces, will be examined from an environm ental 
viewpoint. Buffer zones will be set up between any of 
these upland borrow sources and rivers. Drainage and 
erosion control measures will be followed in development 
| 
| 


Timber will be harvested and stockpiled according to 
government regulations. Slash will be burned according 


to government regulations, and also according to fire 


safety. Development in most upland horrow sources 


will be done in stages. Gravel faces that are left 





\ 
| 


ba 
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un -- and not revegetated, will have a final slope of 


two horizontal to one vertical, or the natural angle of 


reposive gravel. Where re-vegetated, slopes will be 





three horizontal to one vertical. In fine-grained 
material, which might be found in some sites along | 
with the good material, een a cuts will be left to 
restore by slumping. 

Any vegetation, mineral soil, 


‘ 


will be replaced in the pit and spread evenly, then be 





re-seeded with grass where required, and erosion -- 
asugens. Arse control measures will be followed and 
surficial drainage patterns will also be followed. 
_Most upland borrow sources 
will be developed in winter months to ensure environ- 
mental -- the best time environmentally. If concrete 


aggregate is to be produced, gtilling ponds will be 


provided in pits where concrete aggregate is produced 





Next is a bedrock quarry at 
pipeline Milgpoint 489. Quarry is then limestone or 
dolemite, and involves approximately eight acres, aoeh 
cubic yards ‘of material. There is very little vegeta- 
tion although the artist shows a few trees here and 
there. Usually in these bedrock sites there isn't that 
much vegetation. As with the upland borrow, a buffer 
zone will be constructed between water courses and 
quarries. Drainage aia’ etoaten control measures will be 
followed within quarries. Timber removal, vegetation and | 


| 


soil stockpile will be .followed in the same manner as 





\ ee, 
in upland borrow sites. Where possible, fractured 


bedrock, which is often the upper layer on bedrock, 
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i will be used as a,source of borrow so that blasting is 
- -- tte need for blasting is decreased. 
3 Bedrock quarries will be nines 
4 by benches. You can see these on the artist's plan, so | 
5 that several faces can be worked at the same time. 
6 Blasting will be done based on the type of rock, the 
7 joint pattern in the rock, field conditions, by environ 
8 mental conditions. Each site will have to be looked at | 
9 before a decision as to how to blast the site is made. | 
10 The bottom quarry will be | 
11 sloped to approximately 1%. If,that is if the site is 
12 above ground level. If the site is bdow ground level 
13 a pond will be allowed to form in the quarry. Spoil 
14 piles will be smoothed out in the bottom of the pits 
15 and quarries. Seeding and planting will be done, if | 
16 required. Stilling basins will be required if the | 
17 quarry bedrock is to be used in concrete aggregate. | 
18 Construction schedule is very 
19 important in the development of pits or quarries. 
20 Quarries will not be developed at a time when raptors 
21 are present. Upland borrow sites will generatly be | 
22 developed in winter. Flood plain sites will generally 
23 be developed in winter if they are fossil flood plain 
c4 sites; and in the fall if they are active flood plain 
25 | sites. 
26 
27 | 
/ 
29 | | 
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- This is an active flood | 
Plain site on the Alyeska Pipeline. Those ridges of | 
material are windrows. | 
Q Just to help get us saat 
ted, there is a dark line running horizontally at the | 
top quarter of the slide, above that; Din. Clarki,».on 
the other side. Is that one Side of the river, one 
edge of the river channel, or what is that? 
, A That's one edge of the 
river. 
Q ‘And. where would the othe 
edge of the active river channel be, Dr. Clark? 
And those four mounds are 
windrows of gravel, are they? 
A That is correct. This 
particular pit has been made probably deeper than some 


pits would be made, and as a result they have water 


in the pit itself. 


Q That's the sort of white- 
A Yes. 
Q -- bluey-white area in 


oe 


between the four or five vertical strips. 

A Right. 

Q Ana the active channel of 
the river would be above that, would it? And what is 
in the foreground, Ms. Minning? 

A In the foreground is 


{ 
~> I'm told this is a subsidiary channel, I didn't | 


see this particular site, of the river itself, anda 


road has been built through this channel. | 
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ae Some borrow material has been | 
taken to build the road from this channel. You can see | 
the marks of a cat in the foreground. There is also 
a berm here to prevent siltation into the river. 
Q So the borrow operations | 


are separated from the active river channel by the | 


berm that Dr. Clark has shown on the slide? 





A That"eleorre ct. 





| 
This is a closeup of windrows | 
' 
of gravel on the Sagavanirtok River. 


Q is*thab the berm in “the 


foreground, that ridge that we see? 











A That's not the foreground. 
Q IMm sorty, D “thought Lt 
was the one near the bcttom. | 
A No;- that's not. | 
Q The berm is up near the 
top. part. | 
A This is the mterial on ne 


active flood plain. This particular site has had a 
channel cut through it, I think Dr. McCart might comment 
on this sort of a channel and the way it's used. 

Q Dr. “MeCart, could you, 


please? 


WITNESS McCART: Well, in our 





recommendations we We suggested that such channels should not 
be constructed unless it's absolutely necessary. This 
kind of - - apparently what they've done here is put a | 
| 


blade down and produced a small berm on either side. 


It is not going to be -- I'm familiar with this particular 


+ 
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area on the Sagavanirtok River, and as far as I know 
there is no spawning of any significance in this area. | 
The gravels are relatively clean, so that moving throug} 
there with a bulldozer would not create a major sedi- | 
mentation problem to either the fish populations or 


to penthic vertebrates. However, if it were 


a rather siltier substrate we might have problems 





with the downstream movement of sediments into spawn- 
ing areas if it were the appropriate time of year. We 


would prefer that this not be done. If it has to be 
| 
done, we would like to be in a position to make recom- 


mendations as to how it might be done with minimal 


damage. 


: Q If I understand correctly, 


the slide that's being shown now shows a channel for | 
the river that.is a newly created channel that was made} 


| 





by a bulldozer. They simply put a blade through the | 
gravel and jigitas a new channel for the river. | 
That's what creates the little berms on either side. | 
The slides previously shown, the channel had not been | 
disturbed, if I understand it correctly. Simply a 


berm had been created separating the channel from the | 


area where the borrow was being taken. 





A That".s,.correct.,. That 
is the method that we would prefer. 

@) Could you comment on 
that method a little more fully, Dr. McCart? I gather 


you've observed this? 


A I think there's another 


slide coming up which shows what we would like to see 
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1 in the way of berm construction, and in the vicinity of 

2 active channel. | 

3 WITNESS MINNING: I think this 

4 is the slide you're referring to. 

5 WITNESS McCART: This is the 

6 sort of thing that we prefer. It looks as if the river 

7 is coming down from the top, down towards the foreqToaae. 

8 and you'll notice that there is a berm encompassing the | 

9 whole area to the left that is being utilized for | 
10 gravel. There's no evidence that this has had any | 

| 


effect on sedimen_fation in the river; we have carried 
out a reconnaissance of gravel pits along the Alyeska 


right-of-way and we've learned something from that 





experience. As I say, this is an example, a very clean 
procedure as far as gravel removal. 

Q Do I understand correctly | 
from the slide that the natural channel of the river | 


continues off to the right-hand side of the picture? 





A Yes, and there is a berm, | 
that dark line which surrounds this rather large gravel | 
pit here. There are windrows within the gravel pit, and] || 


as I say, there's little evidence that it's had any 





effect on sedimentation in the river proper. 

Q Drs MeCart, from your 
observation what is the result of such a borrow opera- 
tion in the succeeding years after the gravel has been 


taken? 


A We've examined similar 


areas, areas similar to this along the Kavik River in 


Alaska, aud 1t's. very difticuit, in fact it's impossible 
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1 to detect the presence of these gravel pits in the | 
2 flood plain itself, you can, if you look along the 
3 banks, see where roads have been constructed in some 
4 places, to get down. There are still gravel pads 
5 remaining, but along the river bed itself there is 
6 no persisting evidence of gravel removal, and shifting 
7 of gravel from upstream areas, gravel which has been | 
8 windrowed, or roads and pads that have been constructed | 
9 in the active flood plain itself are levelled so that 
10 feally we can’t detect these things after a few years, 
sat after a spring flood or two has passed through the | 
12 area. 
sg Q Perhaps you could just 
14 comment on what's done on completion of the borrow | 
15 operation in order that the river can resume its eoueee! 
16 and so on. What do -- do they leave that berm in place?! 
k? A Our recommendation is 
18 that as much as possible, gravel removal area be level- | 
19 led to a level which is at or above that of the active 
20 channel, and that the berm be breached so that water 
21 can move through the area naturally. What we want to 
Zz do is avoid ponding, if possible, in these areas. 
23 THE COMMISSIONER: You said 
24]. that the presence of the berm had not affected siltatio 
25 in the river, I think you said that. 
26 A What I'm saying is that 
27 if sou have a berm which prevents the movement of water 
28 through the area during the process of removal, then 
see you do have very limited effect on a river. You may 


30 have minor increases. 
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“<Q During the period when | 





the flood plain is active? 

A During the period when 
the flood plain is act ive 2 

Q Now that's the fear, and 
you say the evidence SO far at this site indicates that 
it's nothing to worry about. I just want to make sure 
I understand what ycu wére getting at. 


‘ A At this particular site 


there are other siutations aiong the Alyeska route 

where there was some indication of sedimentation occur- 
ring through breaches in berms. These rivers are subjedt 
to some flooding during. the summer as a result of rain-| 


storms and things like this, and there can be minor 





breaches in berms at this time of year. Now I think | 
that this is something that we would want to take into | 
account and ensure oursélvas that any berm that we | 
constructed would not only Meas ni water at the time | 
the berm was under construction, but would be sufficient- 
ly high to contain the water during the course of the 
summer flood. I should point out that tarbidity 
naturally increases, of course, even during the summer 
where floods occur as a result of rainstorms, so that th 
additional turbidity would’ not be as serious as turbidity 
which might occur during low water periods. 

WITNESS MINNING: This is a 
fossil flood Sere) borrow site. Notice the organic 
material and mineral soil has been stripped and 


4 


stockpiled around the borrow site. 


MR. MARSHALL: Again this 
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would be on the Alyeska Breient. 
| A That's correct. This is 
near Happy Valley Camp. 


Q Now the active channel 


SS ee 


is above this photograph, the borrow area, and there's 


a berm or an area separating the borrow pit from the 
river channel? 


A That is the spoil. 


, Q LoSeecs 
A This is an upland borrow 
site. This is gravel and sand, glacial origin. Notice 





the ponds on the right side with berms to prevent 
siltation into the creek, that's on the right side of 
the photo? 

THE COMMISSIONER: Where's the 
creek? 


A There's no water in it 





right now. It could carry water at certain times of 


the year. Stilling basins. 
MR. MARSHALL: There's snow 


cover here, I guess you can't see any water; and 


you are saying there's a berm around the -- | 
A Around the stilling vas 
Q -- around the stilling | 
basin to prevent siltation. | 
THE COMMISSIONER: You said fp 
earlier about Stilling msins, MS. Minning, you ae 


ed them earlier,without the slide in front of us 


significance slipped by. Do you remember what you said? 


A Are we (thinking of where 
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1 there is concrete aggregate stilling basins will be 
2 provided? Yes, well, I think that's why I mentioned it | 
3 before. In other words, where -- | 
4 WITNESS CLARK: If there was’a 

5 washing operation and it was necessary to clean this, 
6 the water would be collected in the stilling basin. | 
7 That was the context where it was mentioned before. | 
8 In this particular instance, though, I don't believe 

9 there is’ any washing operation here. It is strictly 

10 sutface run-off, and to prevent it from going directly | 
11 into the stream, letting ae sediment allow to settle | 
12 here before the water enters the stream. | 
13 WITNESS MINNING: This is another 
14 upland borrow site. It's done in terraces more or reer tl 
1S 


16 could show the berms there, Dr. Clark. Would you just 
yl outline them? Do you think you could handle both the 

18 mike and the pointer? 

19 WITNESS CLARK: They obviously 
20 have provided several areas here for stilling pasins 

21 at these different berms which were probably constructed 
22 as the pit was developed. This is a basin here, one 

23 here, and one here. They all intercept runoff which 
24). would occur in this direction. 

25 Q If you could just stay 


: 


taken from the air and I 
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MR. MARSHALL: Q Perhaps you 


with that slide, there doesn't seem to be a pit there. 


Is that the way these deposits are developed? 


am not certain whether that 


is gravel or bedrock there , being taken out. 


} 


| 











WITNESS MINNING: This photo was 
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Q It looks like it's being 


| 
taken off uniformly over the whole of the area rather | 
than -- | 


A E"m told that. it’s gravel. 





This one was not taken by me. 


This is a poor slide, I'm sor 


for that, but it's fairly bad weather there often. In 
this particular case, they're mining talus in the bed- 
rock aréa. Can you point to that? Can you see that? 
THE COMMISSIONER: The talus | 
would be on the cliff, would it? | 
A Right. No, down at -- | 
GBhattseright, that's right.- O.K., next. This is a | 
closeup of that mining Beer aeion! | 
MR. MARSHALL: Thank you very 
much, Miss Minning. 
Sir, the second slide presen- 


tation is that of Mr. Dabbs pertaining to vegetation 





and re-vegetation. 


THE COMMISSIONER: Excuse me 


a second. Could we stop for a cup of coffee? 


We'll stop for a ‘cup ‘of ‘coffee, Mr. Marshall, if that' 


OKs 
(PROCEEDINGS ADJOURNED FOR FEW MINUTES) 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
THE COMMISSIONER: We'll come t 
order again. hike cece has suggested that instead of 


sitting this evening, and our usual practice would be 
to sit this evening, that we should carry on until 6:30 


and not come back until 9 in the morning. That's fine | 
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ab with me, and we'll do that unless there's some great 
2 objection. , | 
a 3 | MR. MARSHALL: That's fine with | 
4 us)? Sab | 
5 I think Mr. Dabbs is now 
G ready to proceed with some slides. 
| THE COMMISSIONER: Fine, Mr. 
fs) Dabbs. We're all looking forward to your slides. 
9 , WITNESS DABBS: Well, I might 
10 just say a few words before we get into the slides. | 
es The testimony which was filed has appended to it as | 
13 Appendix "C", a report by Dr. Younkin of my staff, 
13 entitled: | 
14 "Preliminary Pipeline Revegetation Specifications 
15 for Areas North of 60 Degrees." | 
16 There's just a couple of points I want to draw to | 
ae} the attention of everyone here. | 
18 Q DMimiserry,«Mrs Dabbs:. | 
19 That's Appendix "C" -- and just, oh yes, all right. | 
20 A One of the things that | 
24 this report has done in Table 1 is drawn together in 
bs 22 the first tabular form,briefly, the results of all of 
Ki 23 the people that have been involved in this field of 
24||. Yre-vegetation research over the past seven years, both 
25 in Alaska and -- 


Q Excuse me, where is Table 
1 in that appendix, on what page? 
A It follows page 3, of the 


appendix. 


Q Right. 
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1 : | A Q.K. I'm often asked 
2 whether or not we'd be the Shiy people working on this | 
am type of research, and what the findings have been in | 
4 Alaska or by other researchers in Canada, and I did | 
3 want to draw this table to your attention, sir, as it | 
6 Summarizes work over the past Seven years in -- on the | 
7 North Slope of Alaska, mostly in the Prudhoe Bay area, 
8 and at Beveralplocati ie in Northern Canada, and 
9 western, Northern Canada. For your own information, 
10 the ARCO listing, this is the ARCO Chemical of Fad chaniue 
zd Alaska, and wire associated with those people in the 
te early years of the Northwest project in developing | 
13 rete ane for the re-vegetation experimental work at | 
14 the Sans Sault test site. They are no longer in this | 
15 type of work. Mitchell et al, Dr. Mitchell is a profes- | 
16 sor of Agronomy, University of Alaska, and we worked / 
17 very closely with Dr. Mitchell over the past several 
18 years, and in fact Arctic Gas has sponsored a fairs. | 
19 portion of his research in Alaska for three years. | 
“a The last four locations | 
21 then, I'm sure you're very familiar with all the names, ; 
eA give a quick and easy-to-understand summation of the 
aa .Hills, Inuvik, and Sans Sault and Norman Wells area. 





I will show a few slides of the San Sault area in a 


few minutes Table 2 follows page 11 in this appendix, 


| 
and I wanted to clarify just a couple of points. This 
does represent the change from the table and specifica- 


results of work done in the Tuktoyaktuk area, Caribou 
| 
| 
! 
| 
tions which were provided in the application. I think 


the most important and the fundamental change to this { 
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; table, although wé may be talking different varieties | 
Bas; ; Chen we were two years ago, is the heading, | | 
i é "Erodability rating." | . 
b : The importance here now is that these specifications | 
ia : are queued entirely to the work the geotechnical | 
r : engineers of Northern Engineering who have been | 
: developing the erodability rating. Our first | | 
: attempt at specifications related to see ci : 
F ; to soil foie ure conditions. Soil mdsture condi- 
c e tions are only one of many factors that have to be 
os as - taken into consideration when determining the 
nfs potential erosion in any location. That, I believe, 
7 is the important change from our first set of speci- | 
ty fications. One unfortunate selection of words, is 
“a called "sod replacement", I believe this leads people i 
A astray to think of s@dding in the sense of their front | 
ei lawn, and I'll show a few slides in a minute to show 
5 Be | that it is not sodding in that same sense. 
ts) 


Now perhaps the slides. 
MR. SCOTT: Mr. Commissioner, 


I'm sorry to interrupt, but this all refers, as I under 


transcription of evidence. That has not been red into 


the record. I'm not suggesting it should be, sir. I 





Pare. wonder if Mr. Marshall could mark a copy of Appendix 
i. a "Cc" @s an exhibit and tell us whether that is -- 
b % | represents the latest position of Arctic Gas on these 
x a problems, because I am:advised that it differs in some i 
* on material parts from what has been set out in the 


| 
stand it, to Appendix "C", which is attached to the | 





7 
- 
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: 
1 | 
application. ; 
2 | 
7 MR. MARSHALL: Mr. Scott, I | 
3 | 
agree it would be a good idea to enter the document | 
4 
-- the report inquestion as an exhibit, and I'll provide 

5 

a copy to Miss Hutchinson. 
6 


With respect to whether or not | 


it does represent the latest developments pertaining to 


re-vegetation, I think perhaps Mr. Dabbs ought to answey 


é 





that. 
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WITNESS DABBS: It does 


represent the latest thoughts and it is dated this fall. 





It is, as I pointed out in Table 1, a summation of all 
the research available to us and revegetation work in 
the Mackenzie Valley,Northern Yukon and Alaska and 
consequently they set a specifications and the basis 
for arriving at those are our latest thoughts on this 


matter. | 





Q This will be Exhibit 304. | 


It is a report entitled "Preliminary Pipeline Re- | 
vegetation Specifications for Areas North of 60°", 
Northern Engineering Services Co. Ltd., September, 1975. 
MR. SCOTT: Mr. Commissioner, | 
I was not apparently quite clear. I am sure it repre=- 
sents the latest up-to-date work but do I understand 
that this replaces the specifications that are sentence 


in the: application. 
WITNESS DABBS: Yes, it does. 
MR. HOLLINGWORTH: For the 
purposes of my cross-examination if you would just 


restate your statement about the erodibility rating 
that you just made, Mr. Dabbs. I did not quite | 


follow you there. 


WITNESS DABBS: I was attemptin 
to point out the most important fundamental change from 
these specifications - that were in the application to the 
current set of specifications and that was initially 


the seed mix combinations were specified in accordance | 


with soil moisture status--dryness vernun wet. 
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They are now tied to the drainage or the erosion 


estimation, calculations determined by the geotechnic| 


Engineers. The erodibility rating then is informatio. 


that is provided to us by the geotechnical engineers. | 


-MR. HOLLINGWORTH: > “Thanke 2ndu| 
A The important point is 





the integration of revegetation and the Dnhysical 
drainage and erosion control plans. 
Z MR. MARSHALL: Perhaps, Mr, 

Dabbs, you could now gO On with your slides. 

A I believe you have seen 
a couple of these slides earlier. Les Williams gave 
you a slide show of the San Sault test site but I 
want to show a couple again to make the point on 
revegetation. The Pipeline was installed in the winte 
of'70-'71 It lies directly under these frames here, | 
The fellow in the Picture, is seeding plants with a 
hand=opevaice cyclone seeder. This is bare mineral 
SOil. The black area is Organic soil stripped and 
set to the side there, 

0 When was this first slide: 
taken? 

A The date here was the 


spring following construction of the test site. The 





precise date was June 19, 1971. The point of the next 
picture then is to show the changes. This is the 

Same test section, the picture previously was taken 
from this stand of Black Spruce on the (| 


Bidl ere, i.Thic was taken two months later on Aundust 


2De LOFT showing the 20 different plots that were 
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: established over this buried 500-foot section of pipe, 
: all of which have been discussed in full in Volume 2 

: of the biological report series. 

: Q Would each plot have a 

: different seed mix? 

P | A 18 of the plots have a 

i different variety or species and they are in pure 

; Stands. Only the two end control plots were mixes at 
‘ the time. The intent here was to determine the 

1 performance of the varieties individually at this 

‘7 latitude previous to the work here and the work esta- 
oa blished at Norman Wells and in the Inuvik area. Even 
+ the performance of individual varieties was unknown. 
7 e) And this was taken about 
7 two months after the first plot. 

‘i : A Two months after the 

a test section was seeded,yes. 

PP This is the same test 

ai section with the elevated section behind wrapped in 

‘7 insulation now, but it is the same test section in a 
ct plot of the Reed cCanarygrass in the spring of 1972, 
if June of '72. The idea of this picture was to show the 
a amount of top biomass of litters we referred to that 

os 

| has accumulated in one growing season. The interest 
7 here is firstly the primary objective of a revegetation 
4 

f program is erosion--surface alluvial erosion control. 
‘ Secondly, it is one of assisting the re-invasion by 

rf native species in the development of a stable actual 
"| plant community and perhaps third would he to assist 


in the restoration of the thermal regime, certainly 





| 
| 
| 
| 
| 
| 
| 
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revegetation is not going to restore permafrost by 
itself, but it has a significant influence on the soil 
temperature and one of the features that controls that 


is the amount of top materials, the litter accumulation 


that each variety or species puts down. 


We have found for instance | 


that some species yiow so rapidly in the first year 
there is such a heavy accumulation of litter as you 

see it here that they are unable to survive under their 
own top growth and unable to produce growth the second 
and succeeding years. In this case, in Reed canaryarass 
you can see the new sprouts coming and this particular 
Species is very successful in both providing a thick 
organic insulative cover as well as continuing to 

grow eae a een its own organic cover. 

QO Now this slide, as I 
understand it, shows the situation the spring following 
seeding and so there has been one season of growth? 

A Phat we correct. ‘favs 
is the first of the--the spring of the second growing 
season. ‘ 

‘) This is a picture of 
another test section. Of course, there are four buried 
test sections at San Sault. And this is August of the 
second growing season, and we see here a number of 
features where there is shallow surface moisture 
accumulated, very rapid invasion and colonization, mostl 
Carex aquatilis, Senecio, Juncus. A number of aquatic 
native aquaticplants, will immediately or within two 


years establish and within three years dominate in 
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areas like this one in the foreground where we have | 
a couple inches of water standing.» | 

Q Just to see if I understand 
you correctly.) The three species that you mentioned and | 


I will not try to repeat them because I did not catch 


them, were not originally seeded there. 





A No, that is guite fight, 
This was bare or stripped back. These species have 
established and quickly flourished here including the 
grasses along here which were not seeded alona the 
roadway either. 


0 Those three species are 


native to that area, aren't they? 
A Oh yes. They are common | 
to this area. Of course, the Carex which I mentioned 
is very common all the way across. 
THE COMMISSIONER: 
Yes. Do you kriow the 


spelling of each of those for us for the reporters 


are taking it down and each one as you come to them 


ee you do not mind. ' 
z A I think you have me there. 

How about if I write them out for the reporters. Is 
that acceptable? 

Q Yes, certainly. The 
oite that Mr. Marshall was making, I take it, was that 
those three species, you did not reseed that area. 

A That is the point and 


those three are only those that are obvious in that 


particular slide in the tables in the report in the 


Volume 2 of the Biological Report Series in the report 
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| 
species that you mentioned and 
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of Younkin and Friesen which is a progress report on 
revegetation which has been filed, I believed. Cer- 
tainly it is available and subsequent sampling at Sans 
Sault and all the test sites have looked very 
closely at the rate and character of invasion by 
native species into these plots as we, in selecting 
grasses for seeding, we would not use a variety that 
continued to grow so densely as to exclude natives. 

MR,MARSHALL 

Q Just going back to that 
previous slide, do I understand that you had seeded 
with non-native varieties at SansSault? And the 
varieties which were seeded on the test plots here are 
often commonly referred to as agrinomic varities, 
while they are varieties of species, they are agrinomic. 
It is a term that is commonly used and often broadly 
used to refer to any grass species that have been 
selected through selective plant breeding programs for 


agricultural or agrinomic utilization. They are, 


those that succeed in the Mackenzie Valley are almost 


'without exception and there is one exception, they are 


almost without exception selections made from species 


which are native to the flora of the North West 


Territories or the Yukon. For the purposes of explanatidn 


here, a variety is a subsection of a species 


species 


/ehcompasses a broad range of genetic types.A variety is 


then a selection within that. And the grasses that 
were seeded here or the ones that still remain are 


all those that are genetically related or in fact 


selections of native species from the northern temperate | 


aLeds . 
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Q But there has been in the 





second growing season evidence of threehative species 
that had not been seeded as part of the re-vegetation 


re-establishing themselves. 





A There's evidence 
in the reports I mentioned of in excess of 20 species 
re-establishing themselves. 

In the appendix to my testi- 
mony, Appendix "C" we were just discussing, we-- and 
in the application -- we discussed briefly the implemen- 
tation of the seeding,just how we would attempt to go 
about seeding the right-of-way, borrow sites, and haul 


rei, 
roads,/and to this point in time we have discussed the 


(ee 


use Of aerial application of seed and fertilizer because 
it has been the intent all along to seed the right-of- 
way inthe spring following construction. There is the 


no longer a snow road, we have no longer any ground 


tie eo PR 


access for the use of wheeled vehicles for seeding 
either with a hydro-seeder, as was used in Alaska 
along the Alyeska route, or with seed drills and so | 
forth. This slide is one of a helicopter and bucket, 
in this Sri ests case spreading fertilizer; in the 
foreground is the pad, which has been constructed for 
an Oil drilling rig in the outer Mackenzie Delta, 
precise location, I could give you the rig number, if 
that means anything. 

Q Do I understand ee toe 
that in yur re-vegetation trials you've used as test- | 
| 


sites sites that previously were the location of 


drilling activity in oil or gas exploration activities. 
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A What we have done since 
the test sites were constructed at Prudhoe Bay, Norman 
Wells and Sans Sault, and the research established there 
is shown in the first couple of slides. We have then 
taken those findings and prepared specifications or 
seed combinations for additional research to further 


test those seed mixes, the proposed seed mixes, or thos 


varieties that have proven successful on the test- 


sites in a large number of locations, and the rig sites 


that have been established for exploration in the 
Mackenzie Delta provided an excellent opportunity LOX 
doing this, as it provides us with two things: 

(1) testing further the varieties of species and seed 
combinations in a great diversity of conditions 
throughout the general Mackenzie Delta area, as well 
as it has provided us with considerable experience seeding 
disturbances of this type in remote locations, the 
problems of logistics, the aircraft, getting the right 
seed and fertilizer on ayee aca distance of 30 to 100 
miles from Inuvik, for instance. To date we have 
expanding our. experience from the test sites to a total 
of 21 rig sites covering a total of 120 acres of land 
area from sites in the Peel Plateau in the Mackenzie 
Delta proper, the Caribou Hills, and I'll show in a 


minute some sites in the Parsons Lake area. 


I think that's enough for that 


Slide. The intent is just to show the seeding. 


This particular site is one 


near the Trail River on the Peel Plateau, which was 


taken in August of this year. It was seeded in early 


| 


| 


| 


| 
| 
| 
| 
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June of this year. 
Q This had been a rig site? 
A This had been a rig site 
as well,yes. It had been deeded with a helicopter and 


bucket, and fertilized as shown in the previous slide. 





The importance of some of this work has been to provide 
us with test sites in areas that previously had not 


-- we had not been able to examine in the same manner 





as the Norman Wells and the Sans Sault test sites, we 
were down relatively close to "the river. We wanted to 
know just what the performance of these varieties would 
be at elevated exposed sites as there would be along th 
lower foothills of the Richardsons and part of the | 
| 


: near 
Peel Plateau, we -- the route touches on’Fort McPherson 


This is one example, one of. those 21 sites. 


ee te 


I'd like also to mention that 


the seeding of rig sites started three years ago, so 





we have built up a number of sites of varying ages. 
This is a shot of a site near Parsons Lake May 28th of 
this year. As you can see, the lakes are just opening 


up. The snow had really just receded from this site. 


It had been cleaned up and abandoned. 


The next slide, please, is the 
game site then, August 20th, 1975, as well. pe this 
had been re-vegetated using the techniques shown in 
the slide with a helicopter and bucket. 

| A That*s quite right, yes. 
The intent of the slide is simply to show a couple 


examples Of before and after within one growing season, | 
we 


and as you can see, on these well-drained -- here's the 








af 
j 
’ 
elo 
tS} 
OY 


o 


Oo @rniru 


i 
a 
an 
et 
nz 
i Bae 
tet 
Sci 
>: SBITéa 
ul Des 
. 
l Sno 


oe. 





9 a 4 
ALLWEST REPORTING LTD. ¥ * 11725 


BURNABY 2, B.C. 

















Clark, Dabbs, Harlan, Hemstock 
Koskimaki, McCart, Minning, / 
Williams - In Chief 
pointer here -- well-drained pads which have a consider- 
able quantity of gravel in them through here, there is 


relatively little ground cover to the establishment 


of grasses. If the gravel content is too High-or it 





is too well drained, you get very little growth of 
grass; but in those casee hens you're dealing with 
non-erodable soils or soils in a situation that are 
not easily eroded, as on the flanks here where the 


moisturé conditions are better, and would be subject 





to erosion, you get considerably more growth of 
grass. 

This slide was taken June 2nd, 
and it's another one back near the Caribou River on 
the Peel Plateau, and the next slide shows that same | 
Site on August 22nd "of @hisyear. ~In® this particular 


case you can see the grass that has established is in 





the foreground at least, and is part of the cae 
timothy, which is included in the revised set of 
specifications. 

Q Were this slide and the 
previous one taken during the same year? 


A Yes, they were. The pre- 


vious one was June 2nd of thisyear. This is Augvwt 22nd, 
I bedaeveztof again thisyear? 

Before I get onto that next 
slide, I would like to point out also in the last chap- |- 
ter or last section of Appendix "C", we have now 
recommended that most if not all, most)\of* the!’seed:* and 


fertilizer be applied in the wintertime, as a last 


Operation following right-of-way cleanup. We establishe 
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some plots near Tuk last winter, winter of '74-'75, on 
Sites that had been prepared by tearing them up with 
a ripper tooth on a cat, and they were seeded in the 
dead of winter, and we were able to get equally good 
growth of grass from the winter seeding. 

The idea of aerial seeding 
with helicopters, however, is not replaced by this. 
We're simply speaking in that appendix of applying most 
of the seed and fertilizer in the wintertime as we have 


much closer control over the placement of seed, but 





more important than that, a closer control over the 

combination in a seed mix. With an aerial applica- 
tion you face a situation where you Simply cannot change 
the seed mix every Rance yards or so because you're a 
lying it in one sweep with an aircraft, either helicopter | 
or a fixed wing, and consequently you have to provide | 
a greater diversity of a species in that mix because | 
you're dealing with a broad diversity of conditions: 


With the ground base seeding, the variety combination 


in any seed mix can be easily controlled, it can be 


changed every ten feet if you want to. There would be 
no point to that, but it could be that closely con- 
trolled. That would be followed in the spring then 
with just a light dressing of an aerial application 
on the areas that would require it, in conjunction 
with the hand operations implementing the special 


erosion controls on slopes and approaches to streams. 





Q Do I understand correctly 


i 


Mr. Dabbs, there has been a development then in your 


plans as to when the re-seeding would be done? At the | 


e 


+P | 
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time the application was filed youwere intending that 
the seeding would be done through use of helicopters 
and aircraft, and you're now proposing that much of the 
seeding would be done in the winter. 

A At the time that the 
application was prepared, we simply didn't have the 
Be ence to support my thoughts, which date back many 
years, that a winter-base operation would be 4 very 
beneficial undertaking, and we now have that evidence 
to support my thoughts on this matter. 

Now, this diagram comes from 


the application, Section 13-A-6, simply a cross- 


sectional view of the right-of-way. The important 
point here is that it shows that the tundra material, 
surface materia! which would be stripped from that 
ditch line, would be set aside separate from the spoil 
mound to be placed back over that spoil mound when it's 
Duc tmson top, of the pipe. This concept was first 
developed or first conceived in a program I initiated 


nmearethe Firth River’ ian the spring of 1972. 
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that time oj found a site yw |! 





and we can move to the next slide, which was a reasonable 


simulation, a2 felt, of the idea of mechanically peeling |’ 








off the surface ehagaitc payer in tundra regions and 

‘placing it back over “the backfill mound. In ches case 
T found® seismic Line which ran from the foothills ridhee 
to the coast, where it had obviously been made with 
shoes on a blade, ehack held it high enough that it 
bi did not peel off all the organic material down to at 
mineral, but lenrenaea to peel all the tussocks of 


cotton prass, as you see here on both sides of this 


A # x 4 


ig 


ie Me ‘and pile hen Lik va mound ‘in the niddle. This was 
the middle of June, 1972,when this picture was taken. 
Taye Could you just lay your 


ry oe 


pointer along the middle of the seismic line in the 


Right through here. 
“the outer edge of the affected: 
aréa is right here, where vou can see the tussocks of Go 


iy Sie over here Seta undisturbed, knocked off 








ae ty ifr 
establish, re- nese and rovice a growing 
ea 8 Ks rae 
eS. eles an insulated cover of the organic, 


organic, mehert ak: which was placed. also in a 


aaa seeded those and fertilized 


E each plot, ede the time I was here, these 


ae - capers roar loose, they 
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Q Now do I take it that 
you consider that this simulates what you envision 
could happen during consttuction with the tundra being 
Stripped and then put back in a pile over the ditch 
mound? 

A This is the best simula+ 
tion of the idea that I could find. 


Q Without yourself getting 


out and’ ripping up the tundra. 





A Without myself taking 
equipment out on the coast. We have this past winter, 
only two weeks ago undertaken what I would consider 
a much more scientific approach to this, and establishe 


plots near Tuk where the tundra material was peeled 


er ea ee ee 


back with a dozer blade in three different locations, 
representing three different tundra community types, 
and placed back. But this was exploratory in nature 
and it was my first indication that the concept was 
perhaps workable. 


The next slide then shows that} 





same area, late August, 1974. Here is the plot of 
red fescue that was seeded, and in amongst it is all 
the cotton grass which is re-rooted and continued to 


grow. There is a section in Volume Ii of the Biological 


test area, spring and late summer of 1972 showing the 


| 
Report series, that show a couple of pictures of this 
root development which is possible from the cotton | 


grass. This material was not in any way placed upright, 


t 


if you wish, by hand. Consequently some of it doesn't 


re-establish; but most in the order of 60 to 70% of all 


Clark, Dabbs, Harlan, Hemstoc k, | 





























“ 
iw apn 


du aarti 2, pare 


ae Pa 
* Clark, Dabbs, Harlan, Hemstock, 


Koskimaki, McCart, Minning, 
Williams - In Chief 


re 


The eae ik se established at Tuk will be 


of more Setyy Rt terms: of quantative data. This, I 





I mentioned was an ‘unfortunate selection of terms in 


that spec sheet when we yeferred’ to it ‘as "sod 
replacement" pecausé it is not sodding, preferably the 
material would be Hier up into chunks about the size 
Cee cottongrass eussdck, or slightly larger, and it 


would De peeled off ‘from the ditch line itself, set 


——— oo —————————EEEEEE———————EE———————— SS 


as tees) and placed back over cee backfill crown. So 
onvLoee ly some haterials that come from a seven or 


EVantecot ditch line is not.going to cover a 12 or 


Pie oft si ify 45 gtd Me ge SO oA Ve Ceara 
Bese a 6 VIB ida on Mae ke es 


15-foot ‘backfill mound entirely, and that's one reason 
why d.would not want it sodded in an intact piece. I 
would Becta to have the mterial spread over in order 


to provide the ‘plants for establishment over the entire 





One other point, I believe thi 


ries 


be 
ne 


att ‘the ime this picture was taken probably migrated 


i back and forth acfoss here at least six times over thre 
wf) 


years, and numerous tracks were obvious. But by 


nefit to it, dis that caribou, of course, 
this combination, of natives and seeding, it obviously 


reduces the attractiveness of this to caribou 


because we nailed eee tienced the same problems that 


j Am we }, 
pier plots at papas | Bay have had where the caribou 


reopek SA 





simelyy \dacend Has beat them bare. I believe this then 


ee : 
ie 
See ‘e 
=. 
‘ie 
ee 




















| 
ALLWEST REPORTING L-TD. Wh eh 8 
BURNABY 2, B.C. Clark, Dabbs, Harlan, Hemstock , 
Koskimaki, 1 McCart, Minning, 

Williams - In Chie 








ould aid 
1 in at least reducing the attractiveness of the right- 
2 of-way to caribou. 
3 One point before we move on fram 
4 this, tundra replacement, stripping and replacement is 
5 intended only as a Supplement to seeding. Seeding is 


a basic re-vegetation technique. This would be a 
supplement to that. 


Just one last slide then, 


we mention one technique for providing additional plant 
cover on slopes, particularly in approaches to streams 
and rivers where the material is available, and that is 
the planting of shrub cuttings, these willows, the 
cutting as you can see was about that long. This was 
new growth. Those were planted inthe Spring. This 
picture, I believe, was 1972 mand this picture was 


taken the end sch August. This was one growing season 





encase that amount of new growth. On cuttings that 
were not treated with hormones in any way, Simply hand 


cut and placed in the ground, they root and continue 


/natir ve 
to grow, thus providing or re-establishing the Caen ie 


| 
| 


cover on slopes which aids further erosion control. 


Q That scale shown is in 
tenths Of feet, As it? 

A Ves, 2¢) 1S), 

Q Thank you, Mr. Dabbs. 


THE COMMISSIONER: The scale is 


shown in tenths of feet? 
MR. MARSHALL: 


I'm told it's an engineer’ 
notebook, and the one to six shown there are tenths of 


feet. 
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ul : : | It's half-way 

2 attempt to go metric,.I think. 

3 Sir, Dr. Harlan has prepared 

4 a slide presentation for icing, and perhaps we could 

5 move onto that. 

6 THE COMMISSIONER: Fine. 

ff WITNESS HARLAN: The term 

8 "icing" is used to denote several common and very 

9 wide-spread phenomena which are characteristic of many 
10 cold regions. Its meaning, therefore, depends mainly 
ua on the context in which it is used. In its most 
2 common usage, the term "icing" is applied to a mass 

13 of surface ice formed during the winter by successive 
14 freezing of sheets of water that seep from the ground 
15 from a river or from a spring. The equivalent terms for | 
16 pacang’ in German , that is eufeis , and in Russian, | 
17 faled. | 
18 | MR. MARSHALL: Perhaps you ae 
a9 spell those. 

20 A Aufeis is A-U-F-E-I-S. 

21 The term naled, N-A-L-E-D. O.K., these terms 


are also in common usage in North America. These terms, 
neievar have the connotation of being more restrictive 
than icing. For example, many North American workers 
consider aufeis to only include.river icings, whereas 
icing per se includes both river icing and ground 
icing. The distinction between these will become more 
evident as we go on. 

Icings formed by the freezing 


of ground water discharge and also water forced to 
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"the surface from the “unfrozen zone deveuth the seasonally | 
Sa aA ; 
s layer which is. 





frozen ground and underlying imperviou 
_ commonly permafrost, are referred to as ground icings. 


Although ground jcings most 


frequently form in the early part of winter, their 
development can occur whenever the ambient temperature 


are below freezing and water is made available at the 


|) ground s ae For the most part, ground icings 


see ies 2 < E Wile does 
el 


present more of a nuisance than a real environmental 


i copien. 
eres 7 May I have the first slide, 
please? The first illustration ~~ the first slide 


illustrates the typical ground icing situation. This 


slide was taken on @ tributary to the Rat River at 


approximately Milepost 390 | on the interior route. 


ge that is occurring from 


The’ slide illustrares seepa 
the active layer at the river bank. 
Q pr. Clark, can you point 


| 
| 


A The second slide, if I 


H 


aR pee | 
HE COMMISSIONER: © Excuse me, 
, a 


wld be ground water from the active aie hwo 


i That is correct, eee 


side iinstrates whe. perhaps is more properly 


lea a river icing, ‘but. ‘for the point of this 


t's more typical of the ground icing | 





rfentation z 
the icing is located on Canyomm: geeks whic 


pep eR 
ee ten miles “south-east of Norman ‘Wells. ‘a 





i" eis. he ¥ “aad 
which is. close to a half-mile in total | ens 
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1 developed within a period of 24 hours, causing distur- | 
2 bance to snow cover across the stream bed. | 
3 MR. MARSHALL: Q What happened | 
4 there? 

5 A . Now this one was initiated 
6 by a moose. This is the best I could determine. He 

7 crossed over the stream bed, broke up the continuity | 
8 of the snow cover, and the insulating value, and forced 
9 the watér to the surface due to freezing. The develop 

220 ment of this progresses backwards, or up-slope. 

sat River icings, on the other hand, 


12 formed by the freezing of overflow water which seeps 


i under the river ice cover. A river TCING <us fed by | 
14 water emanating from pear ver itself, or from the | 
2s pervious alluvium of the river bed. The occurrence | 
16 of this type of icing is common throughout most cold | 
27 regions, particularly in areas where there is any kind | 
18 of relief. Icings of this type can cover extensive | 
1 areas, as shown by the next slide. | 
20 This slide shows an icing 
21 deyelouea on Joe Creek, which is a major tributary 

‘= 221 of the Firth River. I believe some of the icings in 
23 this area will extend up to about 15 miles in length. 
24) - Joe aS on and the icing illustrated are fed by a 


group of springs about a quarter of a mile east of the 
Yukon-Alaska border. Discharge from these springs 

is sufficient to maintain an open water lead in winter 
of about two miles long. The temperature of the dis- 


i ‘ 
charge from these springs is about four degrees 


centigrade, which will give you some indication of the 















11735 | 


Cel ace Dabbs, Harlan, Hemstock, 
 Koskimaki, McCart, Minning, 
“Williams iTS hief 


4 
ALLWEST REPORTING LTD. 
BURNABY 2, 8.G. 
} 


| 
volume of water involved. 


Remnants of the larger icings, 


particularly in mountainous areas such as the British 
Mountains, persist throughout the summer months into 
the next winter. The persistence of aufeis is illustra- 


| et de 


ted by the next slide.) 





Shown also is the aufeis 
field on Joe Creek, where as this particular photogeaen 
was taken in early summer, it does serve to illustrate 
the persistence of the ice aufeis fields throughout the 
summer months. The thickness of an aufeis deposit can 
be three, four, or evén more times greater than the 
thickness of the ice cover that would normally form on 
deep lakes and on rivers. The great thickness of ice 


that can be accumu ted over a single winter season 





is illustrated-in the Rent slice, which shows an 

icing on the Satarocnene River 12 Alaska. For 
obvious reasons the development of large icings or 
aufeis deposits eee eae with areas of significant 
ground water activity, and with streams fed by 
some of the .larger lakes. 


edule ma ih g0n. the proposad Arctic Gas 





Pipeline roueer two areas of significant ground water 

* activity have been identified. Both of these areas 
are characterized by gels ae occurrence of 
Springs, open water ie was in’ winter, and the occurrence 


of numerous and often’ extensive icings. 


{Say Ramey it) apne | What's an open water 


is an open water breach 
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in the river over ‘the winter. We'll-have a slide of 


‘several of these. The first of these areas is situated 


along the flanks of the Norman Range.-of the Franklin 


| 
| 
Mountains between the Donnelly River at about Milepost | 


in this area vary from fresh to very highly mineralized. 
Electrical conductivity in excess of 300 micromoles 
per centimeter have been measured. These very high 


(3 


electrical conductivities and the high degree of mineral 





ization would suggest that these springs are in an 
area of regional ground water discharge. For these 
springs the source, of the water is most probably to the 
west in the Franklin Mountains, that is to the west 


side of the Mackenzie River. | 


Water temperatures at the mouth! 
of the springs are also variable, ranging from close to | 
zero degrees Centigrade to a high of 18 degrees Centigralle, 
measured at a spring in the vicinity of the Ochre River. 
The occurrence of icings in this area, although wide- 
spread, is less extensive thon along the Arctic coastal 
plain, which is the second major area of significant 
ground water activity. Icings along the flanks of 
the Norman Range are in general confined to the river 
valleys in which they occur, as illustrated by the next 
slide. | 

This slide shows an icing on 
the Donnelly River, the Donnelly River being east of 
San Sault Rapids. | 


The next slide shows a similar 


type of icing on Prohibition Creek. 2 


eee a 
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L ; In general, potential problems 
ia due to icing occurrence and due to chilled pipeline | 
3 Operation are less severe along the Franklh Mountains 
4 than along the Arctic Coast. This is due in part to 
5 warmer environment andthe confined nature of icing | 
J occurrence. | 
7 The second area of significant 
8 ground water activity and also the most important | 
9 environmentally extend$eastward along the Alaskan and | 
10 Yukon coastal plains to the vicinity of Shingle Point 
1d at about Milepost.290. Within this general area, | 
12 particularly within the mountainous areas to the south 
13 of the proposed pipeline route, several major springs | 
14 have been identified SAgeeneee Engineering Services 
15 and its consultants. The discharge from these springs 
16 is typically fresh to moderately fresh, with temperatures 
17 in the range of zero to four degrees Centigrade. | 
18 The next slide shows one of 
19, these springs. This one being the spring on the Canning | 
20 River in Alaska. This can be considered as typical of 
21 many of the.springs in the British Mountains. | 
2 On the proposed pipeline 
23 route itself which traverses much of che, coastal plain, 
ee | the occurrence of icings is extensive and can be | 
$3 illustrated by the next slide. May we have that, eines 
26: This slide shows an icing on 
a7 the Firth River which extends from about three miles 
28 | up the eee crossing, across the pipeline crossing | 
2° to the Arctic Coast. | 
30 


| The next slide shows a view | 
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farther down. In the background is the Beaufort Sea. 
The occurrence of springs and also icings is not 
confined to the mountains or even hilly areas, but 
both features occur along the distal or coastal edge 
of the Alaskan 4" yukon coastal plains. 

The next slide shows an -open 
water lead, referred to earlier, that was observed in 
March of 1975 in the vicinity of Craig Creek, which is 
close 6 the Alaskan-Yukon border. To the west of 
this open water lead, the surface of the icing is 
heaved in very large amounts, suca as is illustrated 
by the next slide. 

. Water in what appeared to 
be very substantial quantities, could be heard flowing 
beneath the ice. At the time this photograph was 
taken in late March, icing development was still 
occurring in the sense that locally water was flowing 
out over the surface and freezing. This process, 
combined with the heaving of the ice surface, resulted 
in some interesting, or most interesting features, as 


is illustrated by the next slide. 





Several of the major springs 
and associated open water leads on the Yukon coastal 
plain have been identified as important fish over- 
wintering areas. One of the more important of these 

ig the spring shown in the next slide. 

e if This spring is located between 


the Firth and the Malcolm Rivers at about 1 1/2 miles 


“downstream, or to the north of the proposed pipeline 


alignment. This spring itself supports a very large 
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gic a ‘centigrade, 





ne the water is relatively fresh. | 


It is with regard to areas 










Lag mere 3 ane fe oehygical ieee in the area | 
| 
of these | programs is to define the origin of the ral 


a ae of the pipeline which supports 


ee .. operation of a 
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ited gas pipeline pout affect the water 


® ovebtwides ering fish populations, Arctic Gas 
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insulation around the chilled pipeline to inhibit 
frost bulb development. 
QO Dr Hatian, 1r £ -coutd 


just stop you there, do I understand that your program 


| 
| 
| 
| 
would, among other things, determine what the source 
of the eee was for the springs, such as the one as 
shown in this slide? | 
A That is correct, yes. 
Q And I take it the source | 
could either be a very deep one, which perhaps might no 


be affected bya pipeline, or alternatively, it could 


be ground water. 
| 


ay It could be shallow water. 
Q Shallow water. 
A For example, in an 


unfrozen thalweg that is quite close to the surface. 


Q I see. 


A Ook FE that asad 





fact the source, then there is a possibility of freezing 
off this water, if appropriate measures are not 


taken. 


Q And that gets to the 


A Yes, that's correct. 
I might add that both of these techniques have the 
greatest affability ‘and potential effectiveness in 
areas “4 significant convective heat transport, for 
example that associated with Significant ground water 


| 
measures you were just discussing. 
activity. In summary, I would like to emphasize that | 


| 
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the (ae occurrence of ground spring and river 


icing is | widespread. These icings, furthermore, can be 


very extensive aerially and at considerable depth. For 


the thickness of ice cover that would normally form on 
dees ates and on rivers under similar climatic 
conditions. In my judgment, the initiation of an 


icing per se does not constitute a detrimental impact 


é 


| 
exanole, three, four, or even more times greater than 
i 
| 
| 
| 


on the environment. It is only when the initiation of 
an icing on the pipeline route could interrupt the 
downstream waters applied to overwintering fish popula- 


tions, or where the initiation of an icing at a pipeline 





crossing could accelerate channel migration and induce 

there | 
bank instability problems is,a potential adverse | 
environmental impact. Arctic Gas has previously . 


stated its intent to deal constructively with each of 


these problems... 
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ei MR. MARSHALL: Thank you, Dr. 
Harlan. Mr. Commissioner, that concludes the 
presentation of the:direct evidence of this panel and 
they are available for cross-examination. 

THE COMMISSIONER: Well, let 
uS Stretch our legs for five minutes and then we will 
begin cross-examination. Is that all right? 

MR. MARSHALL: I perhaps 


should point out that both Mf. Dabbs and Dr. McCart 


will be on the panel dealing with the living environ- 





| 
ment, sir. We are trying to keep within the rulinas 
to separate the physical and the living environment. | 
Their presentations on this panel have tried to restrict, 
themselves to the physical environment and they will 


be back again next time around as well. 


THE COMMISSIONER: Well, we 


will just stop for five minutes. i 


(PROCEEDINGS ADJOURNED FOR FIVE MINUTES) 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) | 


MR. MARSHALL: Mr. Commissioner} 





Dr. Harlan had a minor correction that he would like to 
make to his testimony. Dr. Harlan, could you just 
deal with that now please? 

WITNESS HARLAN: During the 
Prepared statement, I'was speaking of the phrase that 
are typical opneneeranks of the Franklin Mountains. 
Many of these are fairly warm, as high as 18° and quite 
highly mineralized I misspoke and said that the oricin 
of this water was in the Franklin Mountains. It is in 


fact probably from the Mackenzie Mountain rather than 
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. ; Cross-Exam by Hollingworth 
the Franklins. ' 


THE COMMISSIONER: This was 


on the west side of the river. 


eis HE COMMISSIONER: 
A Yes. That did not ring 


true at the time but I thought I must be, I did not 
want to display my ignorance once again. 

Well, that 
is a minor correction. 

MR. HOLLINGWORTH: It does 
not radically affect my cross-examination. 
CROSS-EXAMINATION BY MR. HOLLINGWORTH: 

0 Ms. Minning, on the 
second slides that you showed, you have a figure of 
borrow pits from alluvial flood plains, fans and terraces 
from Station MO4 to but excluding ME13 of 5. Is that 
correct? 

WITNESS MINNING: That is correct. 

QO And, I think I am correct 
in saying that approximately from Travaillant Lake 
down to Fort Simpson where the line would leave the 
Mackenzie River. 

A That is correct. 

Q Have you pinpointed the 
exact location of these borrow pits at this time. 

A These borrow pits appear 
in the report "Pipeline Related Borrow Studies." And 
all of them are in this report and they are described 
in a chart. ; 

8) All right. Now the 


; ape ae eg 
berming'that you have pointed out as being used by the 
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1 - 
Alyeska Co. Are you planning to employ that on these 
2 : : 
] five sites? 
3 
= A Fethink ethatimost of 
4 
those sites are actually alluvial fans or terraces. 
5 
There is no, to my knowledge, there is no active flood 
6 
plain sitesin that stretch of pipelines. 
4 
Q Could you find out 
3 
and let me know if there are any? 
9 ¢ 
A Certainly. 
10 i 
MR. MARSHALL: I am sorry. 
Ad 
; Just to make sure I have got your point. You wanted 
12 
to know whether there would be berms? 
r3 
hia, I want to know if there-- 
14 
my understanding of Ms. Minning's answer was that there 
5 ; 
would not be berms because there were no active flood 
16 ; 
plain sites among those five. Is that correct 
asf 
interpretation of your answer? 
18 
; A That is correct. 
1S 
Q And Miss Minning was to 
20 ; . : 
find out for sure if there were any or not on active 
24 ; 
flood plainss 
22) it , 
ee tgboe eS Mr. Dabbs, in Appendix C 
23 
which is the revegetation program of Arctic gas, there 
24 |. 
is an appendix to that that has the common and scientific 
25 eas 


names of duand eeciewmentioned within this réport. I 
just wonder if we could right now clarify that whenever 

I use an English expression and I am referring to the 
Latin genus and species you have uae Mowe Hse. Orcthinks 
this, covers most of the fpectian that we will he referriar 


to. Is that satisfactory? 


. RIAL! m POR Ta tk 8 aot fas : Fy 
t See i 4 : 
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‘ WITNESS DABBS: I am sorry I 


did not really get the point you made. 


6) You are aware of Appendix 
1 and 2 plus Appendix C. 
A Yes. 
Q Could we just establish 


that whenever I refer to an English name that I in. fast 
mean the genus and species that you have corresponding 
on the right-hand side of your table. And I have handed 
a copy of this appendix to the reporters for their use 
so maybe you do not have to write as much as you earlier 
promised to do. 

Could you turn to Table 2 
of Appendix C please Mr. Dabbs? That is just following 
Page 11 of the appendix, Mr. Commissioner. Do 

you have that? 

A Yes? i do; 

QO Now, as I understand it, 
and the printing is not quite clear on the side but you 


\ 


have divided the route into three zones, that is to say, 


‘epee? 1s that right? 

A mireat is- corrects 

Qe Ty wonder, can you give 
“me the geographical cut-offs of each zones where one 
turns into another?. 

A Okay. In the text, it - 
was referred to Rowe, 1972, Forest Regions of Canada, if 
you want to refer to a map that actually shows you the 


boundary lines But for explanation here, realizing that 





+ pens 


4 


the low Arctic tundra, the forest tundra, and the boreal 
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this particular project does not affect or touch upon 
areas of any high Arctic that refers to the Arctic 
Islands Low Arctic then refers to any of the Tundra 
regions in the north slope, Richards Téland Wome to 
about the Inuvik areas just to the south and east of 
Inuvik and you get into an open forest lichen Woodland. 
That encompasses the low Arctic area. 

THE COMMISSIONER: Inuvik is 
sort of the CUE-OEE. 

A Inuvik is very close to 
the boundary line between the tree line and tundra. In 
fact, on the hills above the town, of course, you are int 
tundra along the warmer environment where the river is 
still within the tree line. 

Then the forest tundra 
and for clarification here it is often confused and it is 
a matter of definition more than anything conflicting. 
Forest tundra is the region of Open canopy boreal forest 
as referred to by Rowe or forest tundra transition as 

Ee. 18) 
referred to by Hernandez and Bliss in ile E.P.B. Report 
if you consult the map in their little brochure on 
"What about the Vegetation?". I think again that shows 
you a very nice map of the broad regions. That then 
“would include the area of the Mackenzie Valley from 
Inuvik south to Norman Wells. That area generally is 
referred to in Rowe's map as Lower Mackenzie Section of 
the boreal forest. It is that reqion then from Inuvik 
to about Norman Wells, and then of course the boreal 


forest is from Norman Wells south. 


Q Okay now, this technicue 
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of sod replacement which I think you said was really 
misnamed appears by Table 2 to be used in medium and low 


erodibility areas in the low Arctic Tundra regions. Is 


that correct? 


A Phaticis scorrect - 

Q And in no other regions 
along the line? 

A NOVAS this pore in 


time, we have no evidence to show that the technique 
would be useful within forested areas, and we believe 
it only applicable to the tundra region. 

0 Why are you only using 
it in the medium and low erodibility zones? 

A If you check under the 
column Seed Mats, Seed Mats Erosion Control Mats for 
which I really did not display or discuss before is a 
much more intensive technique for control of erosion on 
slopes greater ae about 5° or 3°, I believe the report 
says. In those areas certainly defines high erosion 
potential such as approaches to rivers and streams, we 
would use then the seeded mats or mats plus seeding as 
this is an area that we must be sure of complete control 


of surface erosion and we would go to that more 


. intensive technique. 


Q Okay now, I understand 


with this sod-replacement technique that you are aoing 


- 


to take off about 18 inches of tundra. Is that, do I 
understand your evidence correctly? 


A PoP toy is inches. I dare 


say that the thickness of organic material is variable 
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| with site, exposure and type of community but you are | 
2 | correct. , 
3 Q I think your evidence | 
4 says 18 inches, doesn’t it? | 
‘ nan | 
2 ae Ge A 18-inch is fine, yes. | 
Pi i 0 That is on Page 8 of | 
7 your direct- evidence i.e. you want ene reference? | 
8 On the second line. Are you now saying that it would | 
9 be 12 to 18 inches or is it 18 inches? | 
10 A 18 inches is fine, I think] 
A are | 
at in actual fact, there ‘areas in the Tundra where 18 


12 inches would put it a little deep. 


13 MR. MARSHALL: The wording 
14 used was approximately the upper 18 inches. 
15 Q Approximately 18 inches 


16 would not go down to 12 by my definition. I just wanted) 





1S to clarify that. Why did you arrive at the figure of ) 
18 18 inches or how did you arrive at the figure of 18 

19: inches? 

20 AD Tt is important if you | 
21 wish to make.the point on this 18 inches business, that 
22 it is approximate, that it would be the total depth 


es from the very top of a tussock to the base of the | 
241| - organic material that we would physically strip. | 
0 Help me along here. Do 
you mean the top of the plant grows down to the bottom. 


to define to a precise inch measurement because of the 
microtopographic relief between tussocks of cotton 


grass and the areas between the tussocks, the maximum 





A Well, it is impossible | 
| 
H 
| 
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depth would be from the peak then if you wish of the 
tussock or mound to the base of the organic material 
which puts it very close to mineral soil. 

QO Are you going to go any 
deeper than the roots of this plant life? 

A The 18 inches would 
probably take it below the roots, would take it 
into the dead accumulated organic material which is 
the prinéiple insulation, if you wish. 

Q What is the actual method 
of stripping this tundra off, Mr. Dabbs, that you are 


proposing? 








! 
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} 





7 , WITNESS DABBS: At this time, | 
iy of course, I can speak only to the biological feasibility 
i of it, and the desirability of using the technique. | 
’ I believe the trials we've had to date have demonstrated 
P to us that there are benefits to using the technique. | 

i The technique we have used in experimental plots has 

/ been one of simply using a D-7 cat, which is not a 

‘ large cat, the blades are at an angle and before frost 

‘ penetrates the permafrost table, a cat of that size’ 

i can quite easily walk along and peel this material 

. back. in actual fact of vconStruction, JI ‘don'tsébelieve 
i we have established the technique to be used on a 

+ full construction basis. There are a number of options, 
\ however, which are open. One would be the use of a 

; backhoe that would peel the material from the ditch | 
i line, which of course will be actively surveyed at the | 
: time; or if this cannot be used for one reason or 
i another, certainly a pilot ditch can be run with a | 
7 wheel-ditching machine. | 
t Q When you speak of 
i peeling it off with a backhoe, that sort of is like 

: the sod from my front lawn, it seems to me, that sort | 
: of technique; are you actually peeling it off ina 


" layer like that, or does it come off in lumps the way 
you showed it in your slides? 

A It comes off in lumps from 
that size to perhaps two feet in diameter, or the size 
of the bucket, if you ate using a backhoe. 

Q 1 see, and how would you 


put it back on after you've finished your pipeline 
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Construction? 

A The technique has 
certainly not been established, as that's a construc- 
tion question I can speak only to the options that I 
think are open at the moment. The material would be 
set far enough aside, if it's not covered with the 
spoil it could be picked up with a backhoe, a small 
dragline as they use in backfilling pipelines in the 
south, ee with a Mormon board, and simply pull it over 
and drop it on top. 

Q Sorry, what did you say, 
a Mormon board? 

A Yes, that's a pipeline 
phrase I just picked up. 

Q Can you explain it to me, 
please? 

A It's simply@ wide shallow 
bucket on a dragline that's Specifically designed for 
picking up the spoil and returning it, and dropping i 


= & 


into the ditch. 


Q So you wouldn't use hand 


to do this? 


A No, that wouldn't be the 


‘intent, not for the most of it. I would foresee the 


possible need of some hand treatment of turning larger 
“# /upright 
pieces, but again you would never attempt to aes all the 


pieces oo placed upright. 


- “oes Now, would you agree that 


a correct definition of "agitated propogation" is a 


method of propogating, using parts of plants other than 


| 








rc 
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ss seeds. ay | 
é A That's accurate enough, | 
aD tees | 
f Q And are you going to use 
: any d@her vegetation measures besides the sod replacement 
: and the seed mats and the low tundra in the low Arctic | 
‘ tundra region? | 
3 A On very rare occasion, | 
2 on streams where material is available we possibly | 
would go to the use of willow cuttings as shown in the | 
= last slide. ‘Those are very limited, of course. The | 
. number of streams that have a willow growth on the | 
- side slopes, so the two techniques you mentioned would | 
ae be the principal propogation ditching. | 
_ Q Now are you uSing willow 
oe stem cuttings when you speak of willow cuttings? 
te A’ Yes, either hard or | 
a soft stem cuttings work perfectly well with willows. | 
Q Well, I assume that the | 
Bie purpose of this technique is to obhain deeper root 
“i penetration -and inhibit erosion as much as possible 
Paap 4 ee on stream bank crossings. Would that be right, on | 
ZS stream banks? | 
=o A That is the major reason, | 
of course, is the deeper root and of course the woody 
nature of the plant cover as opposed to the soft body 
of ‘grasses hich -- 





0 If that's your purpose, 


wouldm t it be better to use’ a‘root cutting rather than 


| 
a stem cutting? 


- er 
Poe a Per 
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‘ | 
: A Root cutting requires that 


you have a nursery to establish these in, to hae them | 


rooted, as you say, and the technique is possible but 





very time-consuming and unnecessarily expensive in the 
light of our results, where the materials are available 
on-site, simply takes some in, and knives and machettes 
and you can prepare al} the material you need and rere 
90 to 100% rooting sets with the willows, so it's shown 


to be unnecessary to go to a root Cutting. 


Q You wouldn't think that 





a rooted cutting would be more effective? 

A Tt 1S eto LCULEA to be 
more effective than 100% success. 

Q Wouldn't a rooted cutting | 
obtain a deeper root penetration in the first year than | 
a stem cutting? 

A The material that we | 


planted and dug up provided root penetration for most 


of the active layer and again I'm not arguing in 





opposition to a root Guteingy but what I'm saying is 
we can obtain the same results from a stem cutting. 

Q Well, are these results 
of yours contained in one of your reports that you've 
mentioned? 

A The first results are 
in the Biological. Reports, Volume II, first photographs. 
I believe in the report, progress report re vegetation 
by Younkin & Friesen, and certainly the result -- I 


know the results of subsequent measurements are being 
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incorporated into‘another progress report on San Sault 


re-vegetation which is in preparation. 


Q When do you expect that 
“report to be out? 
. A I would expect before 
Christmas. ’ 
Q Would your counsel 


undertake to provide me with a copy? 


MR. MARSHALL: Yes. 
MR. HOLLINGWORTH: € Now as 
I understand Arctic Gas' program is going to use 
basically agrinomics, varieties or species of plants 


rather than native species, is that correct? 


A That's basically correct. 


Yes. 


Q What's not correct about 


it then? Your qualifying your answer. 
A The native species have 


been part of our experimental work for the past three 


U? . 
Years, Wwetye had a major progwam for experimental 


studies in ftultiplication of severaPipf the native 
"Oy, 


_ 
species, so it is gur intention to include them when 


it's proven feasible to do so, and at this stage do 
you recall the specifications in the applicatiomve 


did name the fact that there would be native species 


aw ee 


rd ¢ 
ee =. 
' 


in the appendix to my testimony here. there is a short 
discussion indicating that they have been removed 


temporarily until proven that they can be produced in 


+ 4 


quantities where suitable £oX¥, pipeline re-vegetation. 
& 


poe Q Would you prefer native 


1k 


{ 


g 
| 
| 
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species if you had your -~- 


A We would prefer to includd 


| 
| 


them, yes. 

Q Include them in what 
proportions, though? 

A Of course that subject 
for experimentation to determine precisely how and when | 
to use them in association with the faster growing 
Pema cei St varieties, if you Wish, or economics, and 
at this point in time those data are really not 
available. 

Q Do I understand you then 

( 


to say that your program would include agronomic variet- 


i 
| 
| 


ies in any event, no matter how successful you were in 


growing native species? Or varieties? 


| 





. a 


A Yes, the work that was 


done by Dr. Younkin while with the University of Alberta 


under the direction of Dr. Bliss in the reports to 


=llure- a have proven quite conclusively the need for 
agonomic varieties co provide for quick initial eroson 
control. The Boos species, the pioneer species 
simply do not. ‘establish rapidly enough to provide 


erosion control in short-term. 





Q But the agronomic species 
do? 
A | They've been shown to do 
that, yes og 
ee 5d) I think in your i ae, 


letter No. 7 to the National Energy Board in fact you've 
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Made that case, have you not? 

A Yes. 


Q Well, can I refer you to 


the Mitchell & Kendrick Report of February 10, 1975? 


A I don't have it before 
me. 

Q Do you not have it with 
you? 

A Not with me, no. 

Q Are you familiar with it? 


I only have the one copy of the chart with me. 


| A I'm familiar with the 


ee 
report. I,certainly couldn't recall details. 


Q All right, well I'm 

referring to Table 7 of here eee on page 24 of 
the Mitchell & Kendrick Report of February 10, 1975, 
and I'll have a copy of this produced and as I under- 
stand it, this chart gives the percentage ground 
cover provided by six species planted in large blocs. 
Is that correct? 

; MR. MARSHALL: Well, he hasn't 


got the document. 


MR. HOLLINGWORTH: Well, perhaps 





then, Mr. Commissioner, fo pursue this line of question- 
| 
ing I should have a copy of this made, if we could take 


a short bréak at this point and I'll just go and have 
it done by the office here. 
\ THE COMMISSIONER: All right. 


MR. HOLLINGWORTH: Thanks. 
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THE COMMISSIONER: While you're | 





doing that, Miss Bannan maybe I've forgotten earlier, 
you said that if you built this pipeline aioe the 
coastal route, the prime route, you would require 

23 million cubic yards of borrow material, that would 


be quarried or mined from 98 sites. Then yau said 





you'd need another 7 million cubic yards of borrow 
Material for the actual trenching and backfill and so 
on. Would you need additional sites ? I don't know 


whether -- 











me, 


e41\/ apnuge es 


¢ 


LA 


enyrn 


bs 





11757 


ALL WEST REPORTING LTD. ‘Clark, Dab bs, Harlan, Hemstock’, | 


BURNABY 2, B.C. 


> 


6 











Koskimaki. McCart, Minning 
Williams. 
_€ross - Exam. by Hollingworth, 


vcequirem 


WITNESS MINNING: No, those “aré ‘ik 


shown, or included in slides that are on the strip maps 





already. Most of the compressor sites will have a borrow 
| | 


site for that compressor site, but there are also borrow 





Sites between compressor sites in the areas where these 
measures will be most often needed, | | 

THE COMMISSIONER: Miss Minning, 
sorry, while we are looking for these documents. Th 


¢ 


98 sites, the most important category is obviously claci 


@ 


Q 

+ 

at 
Sy 


fluvial, then alluvial flood plains, fans and terraces 
are important as well, along with bedrock, morainal much | 
less important and glacial lacustrine, though it is a 


category it doesn't have any... A. It probably shouldn't 





have been included on the chart. 

Q. Just to make sure I understood 
those slides you showed us. Would the Eskers be glacial | 
fluvial? A. Yes, they are. | 

Q. And the alluvial flood plains, 
fans and terraces speak for themselves then. Those La 
categories on the left hand side of the chart, bedrock | 
presents the* least problems I take it of those three 
categories to the environmental impact. The bedrock 
quarries, or scources of borrow, whatever you would call 
them, would be less likely to be associated today with 
the movement of water. or am I wrong about that? A. 
That is correct, but there are environmental concerns 
with the bedrock sites, particularly the raptors. Nivea 


has found problems with bedrock sites too and its access 





roads are longer, 
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Q. Oh yes, byt we were concentrat-| 
ing on - = at least the slides seemed to emphasize the 
problem of removing borrow from streams and rivers. 

AYG you ready tows. /2 
MR. MARSHALL: Sir, on that point, 


Since you have raised it. I guess I have not made it 





clear in going through the guestions with the panel. [I | 
think Mr. Hemstock or Dr. McCart might wish to comment 
on this, but I think the feeling of the panel is that 
by and large the sites in the active channels of rivers 
may be in many cases preferrable from an environmental 
point of view over, say, those that would be in bedrock’ 
because, as Dr. McCart has indicated after a couple of | 
years you can't even tell that there has been a borrow 
operation there. 
| THE COMMISSIONER: You said seeaee 
channels of rivers. I thought you weren't taking any 
borrow from the active channels of rivers? 
MR. MARSHALL: I am sorry, active 
flood plains, | 
} THE COMMISSIONER: Well, yes, I 
understand that and I understand that the problem of 
access to bedrock sites and disturbance of birds, or some| 
other form of life might well be important. I was just 


j 
/ 


trying “eorgrasp the Significance of what we have seen 





with the slides. At any rate, no doubt they will come 
to that in’ do course and if they don't we'll raise it 
with Linea Nek Seoes. you might cover that. Make sure 
it is not overlooked. Well, back to you then I think, 


Mr. Hollingworth. 





, 

: oope 
| AWF ® 
im 

; 
* ¢ 7. an 
F - ffc) : 
. > 71" : 
, LJ ~ ol 
’ 
‘ ® 
1 
tSAnc ) bt 
‘ +” j ~ 
: orf 
Ww } ; 
nA eau. 4.0 i? afr 
mai >t - wads ' 


' t'goR .36 “yeild Adie a 
.'ustoga tava, gen atitr bus 


,.orsowpnil ish sim : 





ALLWEST REPORTING L-TO, 
BURNABY 2, B.C. 




















dB Wo} 


Koskimaki, McCart, Minning, 
Williams. 


Cross, - Exam. by Hollingworth. 


MR, HOLLINGWORTH: Q. Mr. Dabbs, 


you have the table in front of you now and it shows, as 


| 


Clark; Dabbs, Harlan, Hemstock, 


| 


I understand it six species the Puccinellia, Deschampsia.,| 


Arctagrostis, Poa Glaucantha, Nugget bluegrass and 
Deschampsia, is that correct? A. It does, 

Q. And of those puccinellia, 
deschampsia, poa glauca, and deschampsia are the two 
different varieties there, are native varieties. Is 
that correct? 

A And so is Arctic red 
fescue. 

Q Vall, there's a certain 
amount of debate on Santee isn't there? Some consider 
ithative species and others do not. Is that correct? 

A Arctic red was selected 
from the native stem stock from the State of Alaska, 
which are native. 

THE COMMISSIONER: Can I have 
a copy of this piece gf paper? 


MR. HOLLINGWORTH : 
I'm sorry, Mr. 


Ags 
Commissioner. I don't believe there are English 


names for most of these. 


MR. HOLLINGWORTH: Q Well, 


in any event, Mr. Dabbs, nugget bluegrass definitely is 


not a native species, isn't that correct? Pers 


agronomic. 








| 
| 
| 


A’ Well, of course I'm trying | 


1 


to incorporate here -- you're confusing species with 


varieties. 


| 
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Clark, Dabbs, Harlan, Hemstock, 


Koskimaki, McCart, Minning, 

Williams 

Cross-Exam by Hollingworth 

Q I'm sorry, I'm obviously 
not a biologist. I will say "variety" from now on, and 
thank you for the admonition. 

A Your questioning here 
nugget blue is not native to Prudhoe Bay where this 
work was done. 

Q Well, don't these native 
varieties show substantial ground cover which in the 


first year, that is to say 1973 and still in some 


cases still more substantial coverage in 1974 with the 


great exception of nugget bluegrass, which has declined 


substantially in '74? 

“A Yes, the data show that. 
I have also visited all of these spots personally and 
I would like to just point out the difference between 
the research Aa Neuene that we're discussing here, 
where it points out in the heading, on a_ scraped 
site. That site was prepared as a garden site with 
scraping and rototilling of the upper organic material 
into the substrate | Aust fon clarification, of 
the line Se Sucsttoninga 

Q Well, excuse me, but 
wouldn't the pipeline mound be essentially a scraped 
site? 

A Scraped in this sense 
means that we scraped the living material off, leaving 
about a foot of organic material and then rototilling 
fat in, which is -- and that's a levelor slightly 


depressional area as opposed to the raised mound 
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Clark, Dabbs, Harlan, Hemstock | 
Koskimaki, McCart, Minning, 
Williams 

Cross=Exam by Hollingworth 
Situation of a backfill. 

Q Well, are you saying then | 
that these test results are only significant in relation 
to a scraped site and would not be in general terms? 

A No sir, I interjected 
this only for the purpose of clarifying this situation, 
as we accept these data, as you referred to page 7 


of Appendix "C", I point out the exact same -- or 


Dr. Younkin pointed out the exact same findings in 





these same species as named, some of the hardiest and 
best covered producers. 


Q Well, why is it so 


essential to have agronomic varieties to establish 
good coverage, if you'vegt this sort of cover as 
indicated on this table, after such a short period of 
time with Sar species? 

A Well, that worked very 
well there. I'd like also to point out the research 
findings from Inuvik, gained by Dr. Younkin which is 
reported -- and we're Eater the same topic here -- 
in Progress Report on CAGSL re-vegetation studies 
north of 60, September 1974. 


MR. MARSHALL: 
Sir, I believe this 





report is included. in the list of reports that Mr. 

Dabbs is relying upon. It had not got into a supplemen 
tal list of reports and studies yet, so perhaps it 
would be appropriate to have it entered as an exhibit, | 
as the witness is rarorune to it, and if Mr. Holling- 


worth requires a copy we can have one. | 





a 


His | 


v5%/ 
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Clark, Dabbs, Harlan, Hemstock. 
Koskimaki, McCart, Minning, 
Williams 














i Cross-Exam by Hollingworth 
2 | MR. HOLLINGWORTH: I would like 
3 | a copy, Mr. Marshall. Where did you say this was 
4 | listed, just to CYarinyedit ror mee 
5 | A List of publications I 
‘| used in preparation of my testimony. It should be 
| there. 
| Q Would that be in the 
9 | literatutfe cited at the end of Appendix "C", or would 
10 it be in your list of documents? 
iar A List of documents. 
12 | Q After your qualifications. | 
Nes! A For the purpose of the 
14 record I could simply ea the pertinent paragraph, 
15 |i I think that would be helpful in this case. Page 37, 
16 Section 5, of the Progress Report entitled: 
17 | "Native Species, Success in Field TeLate: at 
si | Inuvik and Tuktoyaktuk, N.W.T." 
19 | MR. MARSHALL: Just before you read that 
13 in, the reference would be found at page 1€. I guess 





zm. that would be to Appendix "C" where this report is 
Lae listed. 


Aw. Yes. 
an MR. MARSHALL: To make the 
24)\ . record clear, sir, the reference to the report that 
| Mr. Dabbs wishes to quote from is found at page 16 
26 | 


OD DGemrounkin''s report, which was Appendix "C" to the 
27 testimony of the panel. Now the paragraph at the 
bottom of the page reads, 


"At the end of the first summer all Species 





30 | referring to the species listed above, which were 
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Clark, Dabbs, Harlan, Hemstock 


l Cross-Exam by Hollingworth 
: fairway crested wheatgrass, nugget Kentucky bluegrass, 
Artared creeping red fescue, Kall orchardgrass, 
i frontier Reed Canarygrass, Engmo timothy, and the two 
: native grasses, the common name, tall Arctic grass 
2 or specific name, Arctagrostis latifolia and bluejoint, 
~ which is known as Calamogrostis canadensis." I'm sorry, 
: iil start the paragraph again. 
: "At the end of the first summer all species 
7” were clipped and weighed except for the two 
_ native grasses, which were considered too 
12 small. By the end of the second summer; 1972, 
13 the native grasses had become better established 
14 along with Artared creeping red fescue and nuaget 
15 Kentucky bluegrass were considered the most 
16 pu cues siur species." 
v7 That was reported in Hernandez in his report of 1973, 
18 and his root work had been established by Younkin while 
19 a graduate student under Dr. Bliss at the University 
30 of Alberta. 
2} When inspected again in 1973 
29 the same eae Species were the most successful, the 
23 remainder having died or Slowly showing only marginal 
24. Survival . Aftera relatively slow Start, the two 
25 native grasses appeared to be quite successful and it 
26 was decided to clip sections of the four main species 
37 to determine their net annual above-ground production. 
28 
PRS) 
30 














Koskimaki, 1 McCart, Minning, 
Williams 
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Clark, Dabbs, Harlan, Hemstock 

Koskimaki, McCart, Minning, 

Williams - 

Cross - Exam. by Hollingworth. 
Now, in the like of this and work reported by Mitchell | 
& McKendrick also paid for by Artic Gas, having visited 
both these sites myself and Younkin having visited both | 
sites, we conctude that the most appropriate approach 
at this time, until there is further evidence to prove | 
Otherwise 16 Go attempt to gain the best Gf both worlds, | 
that is to use the more rapidly establishing agronomic 
varieties, if you wish to use the phrase,and the native 
species, which are pioneer species which normally invade 
seismic disturbances, natural disturbances in the area, | 
which will thus place the right-of-way into an early 


successional state and result in a stable plant cover. 





MR. MARSHALL: I will have Mr. | 
Dabbs make a photocopy of the passage that he was | 
CuGEANO erro sas, one OLovide it to the court reporters | 

MR. HOLLINGWORTH : Q Well, turning 
back to Table 7 then, Mr, Dabbs, doesn't this show that | 
native varieties grow just as quickly as agronomic ones? | 
Det BOLLS Darkicular; Cast, (vec. 

QO. Are you saying that there is | 
something unique about this test that should be ianored? | 
A. No. I am suggesting that there is other evidence | 
that suggests the need for a slightly different approach | 
Piatra | 

Bee Vier ont. “hank, YOu. Aa, ae | 
have complete confidence in Dr. Mitchell's data. 

: Q, Now, on page 7 of Appendix C, 
i syoue wouldnt mind turning to that. A Yes, I have 
ates | 

QO. The statement made in Paragrap 
4, point 1, point 2, that with the native grasses you 
are having problems with the dormancy and flowering 
mechanisms, is that correct? That is about three-cuartets 
of the way down the paragraph. This is before you can / 


develop commercial quantities of the seed. A. Yes, I 

have that. ls 
GO. tihat, 2s with particular refer-| 

ENeGeTLO two native specicos, varieticn Aretadrostis lati f- 


olia and Calamagrostis canadensis, is that correct? 
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Koskimaki, McCart, Minning, 
Williams, 
Cross - Exam. by Hollingworth. 


he Thats sor aht:. 


Q. What exactly are these prohlems 


that you are having? Could you be more “specific? A. 


t 


Certainly. The program which Artic Gas has sponsored and 


it is now a second sponsorship here. the Northern Affairs 


Department, is one that we started with a collection of 


Seed athe 


ypes of those two species from Fort | 
Simpson through to Tuktoyaktuk, all of these of course 


being kept separate because of the genetic varitabiliry 


Wittman the eco-types. |ihe program for multiplication 


has been one where we find it economically attractive to 


attempt in northern Alberta, where is can be done under 
somewhat normal agricultural production conditions, and 
in this case we are bringing seed of eco-types adapted | 
to very long or continuous daylengthinto en area of aad 
tian twenty-four hour daylength. Fort Vermil .ion I (\belveve 
is rated at about nineteen and a half hours of twilight 
by the Fnvironment of Canaca,Met Branch, so we are deal- 
ing with something in a shorter day length. If these 
are to be produced in any large guantities on an agric- 
ultum] basis.they have to be able to grow within an area 


that, or we believe they have to be grown within an area 


such as the Fort Vermilion. - Le Grate area, which is | 


* about as far north as feasible agricultural production | 


takes place,and the statement relates to that, the probleh 
| 
of dormancy in flower mechanism. Flower mechanism beina 

that plants from a twenty-four hour daylight regime may 


not flower and may not set seed under an eighteen hour 


daylicht. 
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Koskimaki, McCart, Minning, 
Williams, 

Cross - Exam. by Hollingworth 
However, to .cover ,that we have established plots within 
the Mackenzie Delta proper, near Taglu, which obviously 
compensates for that problem. 

QO. When you say they might not 
flower and they micht not seed are you sure of that, or 
is this just a suspicion that you have, or have results 
over many years shown that they are not doing it? 

The sesults of the Ph. DB. research and thesis written 
Dy .Cumkin at the University or Alberta was "speci treatin 
on the onéecologyof these two species. He has worked on } 
these species for a large number of years and this is | 
his report. Now, I am familiar with his findings and it | 
Me Dire Lounkin Ss Lindings thats ror instance that ee 
stis from Tuk probably requires twenty-four hours daylencth 
to flower and set seed, consequently, selections 
taken from that area would have to be grown within the, 
probably the Meer ee Delia. whereas selections oF | 
Calamagrostis from the Fort Simpson area and Norman Wells 
area flower perfectly well under the shorter daylight. 


Q. Now, also on that page 7 you 


make reference to about five native varieties. That is | 


2 





on page 7 of Appendix C. A. Yes. | 
Q. All right. Have you produced | 
seed at all in, or in commercial quantity from any of | 
those varieties? A. Of fhe two names varieties? | 
Q. No, of the five that are | 
mentioned on page 7. We are speaking of Puccinellia, | 
Arctagrostis latifolia, Calamaqgrostis canadensis, Deschamp- 


Sie vencwpoa Glaucantha, cA. Those five that are Pieteda 


there are from the works of Dr Mitchell. who is ecting 
ont 
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Koskimaki, McCart, Minrine 
Williams. 
Cross - Exam. by Hollincworth, 


as a consultant for Artic Gas and he has produced som 


though I am not certain all of those are possible yet 
on a commercial basis, but he has acreage of several 
ENese Under production an the Palmer --Alasta aren mete tek 
now, but of those other three, other than AGetAGgrosStsa Ss ane 
Calamagrostis, no, we are not dealing with those, as Mr. 
Mitchell is working with them. 

©. Do you have any seec of the 


Arctagrostis latifolia and Calamagrostis canadensis variet- 


, 


ies at the moment? A. TI would like to produce -- We 
have not yet produced any. The field plots were only 


established in mid-summer, 1974. ‘The seed we have 


v i 


hand has been collected from native stands 


Ors Well, On page S52 of the -= Warbe 
it is the same document YOUare Tererring to "Proare 
Report on CAGSL Re-vegetation Studies Morth of €n" 
Younkin and Friesen, dated September "74. (Ay Yes. 

®. You have that pawe reference 
poet rouL Of you? A, Yes. 

Q. You speak there of havino app 
roximately 236 poundsof Arctagrostis and 28 pounds of 
Calamagrostisy or enough to plant 75 acres of Arctaqrostis 
and 9 acres of Calamagrostis, Am I reading that Correar ly? 
A. Yes, you have read it correctly. I am JUSt Peacdimg wet. 

THE COMMISSIONFR: What I want to 
know is why isn!t Mr. Gibbs here to ask these questions 
about crops? 

MR. HOLLINGWORTH : He is bringing 


an his own, is13- 


ae Fw 


, tw 
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wy 
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55 ee Clark) Dabbs. Harlan,-Hermstoct, 


ROskinaki, MeCart, Minning, 
Williams. 
CYrosatis Perait.. yv- Holl ingwompin. 


MR. MARSHAL: He specializes in 


Si COMMOESS 1 OME Rims Medal of Jett hark 


mavioe we might? adjourn for the day. “We are cheating 


Ourselves of forty-five minutes. but maybe we can male 
DwuumeeOMorrcow or Vater am the week, anc we. will, all be 
a little fresher tomorrow. 

MP HOLRINGWORTI? Mr. Dabbs ean 
thank about that one overnicht. 

MR. M.RSHALL: I'm sure he'll think 


Moet rt le alse. 
( PROCEFDINGS ADJOURNED ™O NCVEMRER 4 ate yee 
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